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ment of BPH; also disclosed are a-1 antagonist 
compositions and a method for antagonizing a- 1 
receptors and treating BPH. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Annenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Ausirii 


GE 


Georgia 


MX 


MeJiioo 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


CaiuKla 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Sk>venia 


a 


C6te d*Ivoire 


U 


Liechtenstein 


SK 


Stovakia 


CM . 


Cameroon 


LK 


Sri Lanka 


SN 


Sen^a! 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


n 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


OA 


Gabon 


MR 


Mauritania 


VN 


Vici Nam 



wo 96^2991 



PCT/US96/00178 



Bicyclic Substituted Hexahydrobenz[e]i8oindole 
Alpha-1« Adrenergic Antagonists 

Cfoss-Refenmo e to Related Applications 
5 This af^lication is a continuatioo-in-pait co-pending s^lication Serial 

No. 08/379323 filed January 27. 1995. 

Technical Held 

The present invoition relates to novel OTganic compounds and compositions 
10 whidi are alpha- 1 (a-1) adienoreceptor antagcmists. processes for making such 
compounds, synthetic intermediates em;doyed in these piocesses, and a method for 
inhibiting al{^-l adraioceptors and treating benign prostatic hyperplasia (BPH), 
also called benign prostatic hypertrophy. 

15 Backfround of the Invention 

Adrenergic neurras play a major role in the innervaticxi of heart, blood 
vessel and smooth muscle tissue. Ccnnpounds capaUe of interacting with 
adrenocq>tor sites within adrenergic nerves can initiate a variety of physiological 
responses, induding vasoconstriction, vasodilaticm, and inoeased or decreased 

20 heart rate (dumotropic),oontnu:tiUty (inotropic) and metabd In the past, 

various adrenergic compourKls have been emfdoyed to affect these and other 
I^ysioiogical responses. However, many admergic compounds do not possess 
signiflcant selectivity to enable desirable interactions with adrenergic receptor sites. 
That is, these adrenergic compounds do not demonstrate a high degree of specificity 

25 for differing receptor types within adrenergic neurons in order to obtain a desired 
physidogical response separate frcxn other possible, and perhaps less desirable, 
responses of the system. 

Benign prostatic hyperplasia (BPH) is a condition which develc^ in middle- 
aged and elderly males and refers to the benign overgrowth of the stromal and 

30 cfHthelial elements erf* the prostate associated witii aging. Sympt(xns of BI^ include 
increased frequency of urination, nocturia, a weak urine stream and hesitancy or 
delay in starting the urine flow. Chronic omsequencesc^ BPH can include 
hypertrophy of Uadder smooth muscle, a decompensated bladder and an increased 
incidence of urinary tract infection. 

35 
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Typically, BPH begins at an age in the mid-fifties and is the most common 
cause of urinary tract problems of men of this age. BPH is apparently rare in men 
prior to age 40, but at age 60, approximately 50% of men have histological evidence 
of BPR The prevalence of BPH continues to increase with age until, at age 80, 

5 approximately 80% men have pathological evidence of BPH. 

Although prostatic hyperplasia is a common finding in older men. the 
presence of urinary symptoms is the essential feature that distinguishes simple 
anatomic enlargement of the prostate from prostatism, which is the clinical syndrome 
whereby the patient experiences significant obstructicm of urinary flow. It is not 

1 0 uncommcxi in older men to have a palpably mlarged prostate without showing the 
symptoms of prostatism. From the patient's perspective, however, the incidence 
and progi^icxi of urinary symptcnns are more important than the mere presence 
an enlarged prostate. 

The discovery in the 1970's (M. Caine. etai, Brit. J. Urol, , 47: 193-202 

1 5 ( 1975)) large numb^s of alpha-adrenergic receptors in the smooth muscle of the 
prostatic capsule and Uadd^ neck led to the conclusion that there is both a static and 
a dynamic component to bladder outlet obstruction associated with BPH. The static 
ccxnponent derives from the progressive hyperi^asia of the prostate with aging, 
leading to urethra] narrowing which causes symptoms of urinary obstruction. 

20 Superimposed on this essentially mechanical proWem is the variable degree of 

smooth muscle ccMitraction controlled by the sympatheic nervous system and which 
is affected by by factors such as stress, cold and sympathomimetic drugs. It is this 
dynamic component which explains the often rapid fluctuations in symptoms 
observed in patients with prostatism. 

25 The currently most effective treaunent for BPH is the surgical procedure of 

transurethral resection the prostate (TURP) Since it removes the obstructing 
Ussue(C. Chappie, Br. Med. Journal 2Q4: 1198-1199(1992)) it is a treatment 
which is directed to the static and dynamic components of BPH. However, this 
surgical treatment is associated with rates of mcxtality (1%) and adverse event 

30 (incmtinence 2-4%, infection 5-10%, and impotence 5-10%). A non-invasive 
alternative treatment would thus be highly dearable. 

The incidental dinical observation Aat urinar>' incontinence developed in 
women during antihypwtensive ueatinent with prazosin (T. Thien, K. P. Delacre, E 
M. J. Debruyne, R. A. P. Koene, Br. Med. Journal , 622-623 (1978)) and the 

35 expoimental wwk of Caine (op cit.) contributed to the recognition of the potential 
role of selective a- 1 adrenoceptor blockade in diseases of the lower urinary tract 
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Subsequent studies by several groups have documented the functional rde of a-1 
adrenoceptors relative to a-2 adrenoceptors in the stromal compaitment of the 
prostate, thereby providing a putative mdecular basis for Ae use crf^ specific a- 1 
adrenoceptor blockers in the non-surgical management of BPH (C. R. Chappie, M. 

5 L. Aubry, S. James, M. Greengrass, G. Bumstock^ R T. Turner- Warwick^ Br. J. 
UroL 487-496 (1989)). Qinical dTicacy of a-1 antagonists in BPH has been 
demonstrated with several ncHi-selective a-1 blockers, including terazosin 
(Hytrin™ ), prazosin, and doxazosin. Treatment periods as short as two to four 
weeks with a-1 adrenoceptor blockers have shown objective improvanents in the 

10 mean and maximum urinary flow rates ( 14-96%) with subjective improv«nents in 
patients' symptom scores (R A. Janknegt, C. R. Chappie, Eur. UroL 24: 319-326 
(1993)). Longer term studies with terazosin, indoramin, prazosin, and doxazosin 
have similariy demonstrated significant improvements in urinary flow rates and 
subjective symptom scores (R. A. Janknegt, op. ciL, H. Lepor, O. Knapp- 

15 Maloney, /. UroL i4§: 263A (1991), W. Chow, D. Hahn, D. Sandhu, Br. J. UroL 
65: 36-38 (1990) and C R. Chappie, T. J. Christmas, E J- G. Milroy, UroL Im. 
^: 47-55 ( 1990)). However, these agents possess similar dose limiting side 
effects: hypotensicHi, dizziness, and musde fatigue. Theie thus exists a need for a 
"uioselective" a-1 antagonist with reduced side effect liabilities. 

20 

Summarv of the Invention 
In its princifde embodiment, the present invention provides certain 
he7cahydn>-[lH]-benz[e]isQindole compounds of the fomaula I: 




(CH2)„— 

I 

or a i^iamiaceutically accq)taUe salt tfmerf wheiein n is an integer from. 2 to 6. 

R] and R2 are independendy selected from die group consisting of 
hydrogen, alkyl of one to six carbcm atom, alkoxy of one to six carbon atms, 
hydroxy* halo, carboxy, and alkoxycaibonyl of two to eight carbon atoms. 
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W is selected from the group consisting of 




6 wherein R3 is selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, unsubstituted phenyl and phenyl substituted with alkyl of oac to six 
carbon atoms, and R4 is hydrogen or alkyl of one to six carbon atoms. 

U , taken together with the carbon atoms to which it is attached fcvms a ring 
selected from the group consisting of (a) an unsubstituted or substituted five 

10 membered ring having four carbon atoms, two double bonds and one heteroatom 
selected from the group consisting of -N(R5)-, -O- and -S- wherein R5 is hydrogen 
or alkyl of one to six carbon atoms and the ring substituent is selected from the 
group consisting of alkyl of one to six carbon atoms, phenyl, halo, cyano, nitro, 
carboxy, alkoxycarbonyl of two to eight carbon atoms and alkoxy of one to six 

15 carbon atoms; (b) an unsubstituted or substituted five membered ring having three 
caibon atoms, two double bonds and two heteroatoms selected from the group 
consisting of two nitrogen atoms, one oxygen atom and one nitrogen atom, and one 
sulfur atom and one nitrogen atom wherein the ring substituent is selected from the 
group consisting of alkyl of one to six carbon atoms, phenyl, halo, cyano, nitro, 

20 carboxy, alkoxycarbonyl of two to eight carbon atoms and alkoxy of one to six 
carbon atoms; (c) a benzene ring which is unsubstituted or substituted with a 
substituted selected from the group consisting of alkyl of one to six carbon atcms, 
phenyl, halo, cyano, nitro. carboxy, alkoxycarbonyl of two to eight carbon atoms 
and alkoxy of one to six carbon atoms methylenedioxy and ethylenedioxy; and 

25 (d) an unsubstituted or substituted six membered ring having one to three double 
bonds and one or two nitrogen atoms, wherein the ring substituent is selected from 
the group consisting of alkyl of one to six carbon atoms, phenyl, halo, cyano, nitro, 
carboxy, alkoxycarbonyl of two to eight carbon atoms and alkoxy of one to six 
carbon atoms. 



30 
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In one embodiment, the present invention provides a compound of the 



fonnula 




(CH2)„— ^-^ 



(II) 



5 wherein Ri » R2, n, R3 and U are as previously defined. 

In another embodiment, the present invention provides a compound of the 
formula 




10 



(HI) 

wherein Ri, R2, n, R4 and U are as previously deflned. 

Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected frcxn the group consisting of 




and 




wherein X is selected from the group consisting -N(R5)-, -O- and -S- wherein R5 
1 5 is hydrogen or alkyl of one to six carbon atoms, R6 and R7 are die same or different 
and are indepoidently selected from the group consisting hydrogen, alkyl of cxie 
to six carbon atoms, jrfienyl, halo, cyano, nitro, caiboxy, alkoxycarbonyl of two to 
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eight carbon atoms and alkoxy of one to six carbon atoms, and R3 is as previously 
defined. 

In yet another embodiment of the present invention provides a compound of 
fcxmula (I) wherein W is selected from the group consisting of 




wherein X is selected from the group ccMisisting of -N(R5)-, -O- and -S- wherein R5 
is hydrogen or alkyl of one to six carbon atoms, and R7 are the same or different 
and are independently selected from the group consisting of hydrogen, alkyl of one 
10 to six carbon atoms , phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to 
eight carbon atoms and alkoxy of one to six carbon atoms, and R4 is as previously 
defined. 

Another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 




wherein X is selected from the group consisting of -N(R5)-, -O- and -S- wherein R5 
is hydrogen or alkyl of one to six carbon atoms and R3 is as previously defined. 



20 
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Another embodiment of the jwesent invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 



wherein X is selected from the group cmsisting of -NCRsK -O- and -S- wherein R5 
is hydrogen or allcyl of one to six carbon atoms and R4 is as previously defined. 

Yet another embodiment of the present invention provides a compound of 
fcnrmula (I) wherein W is 



wherein m is selected from 1, 2 and 3 and, when m is 2 or 3, Rg at each occurence 
is independraitly selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, halo, cyano, nitro» carboxy, alkoxycarbonyl of two to eight carbon 
15 atoms, alkoxy of (Mie to six carbon atcxns and, when m is 2, methylenedioxy and 
ethylenedioxy, and R3 is as previously defined. 





10 




20 



wo 96/22991 



PCT/US96/00178 



8 

Another embodiment of the present invention provides a ampound of 
formula (I) wherein W is 




O 

wherein m is selected from 1 , 2 and 3 and, when m is 2 or 3, Rg at each occurence 
5 is independently selected from the group consisting of hydrogen, alkyl of one to six 

carbon atoms, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight carbon 

atoms, alkoxy of one to six carbon atoms and, when m is 2, methylenedioxy and 

ethylenedioxy, and R4 is as previously defined. 

In yet another embodiment, the present invention provides a compound of 
10 formula (I) wherein W is selected from the group consisting of 

(R9)p 





R3 



wherein p is selected from 1 and 2 and, when p is 2, R9 at each occurence is 
independently selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight 
15 carbon atoms and alkoxy of one to six carbon atoms, and R3 is as previously 
defined. 



20 
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Another embodiment of the i^sent inventicm provides a compound of 
formula (I) wherein W is selected frcMn the group consisting of 



(R9)p 




5 wherein p is selected from 1 and 2 and, when p is 2, R9 at each occurence is 
independently selected from the group consisting of hydrpgen, alkyl of one to six 
carbon atx»ns» phenyl, halo, cyano, nitro, carboxy, alkoxycarbmyl of two to eight 
carbon atoms, and alkoxy of one to six carbon atoms, and R4 is as previously 
defined 

10 Another embodiment of the present invention provides a compound of 

fonnula G) wherein W is selected from the group consisting 6[ 




15 



wherein Rio is selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight 
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carbon atoms and alkoxy of one to six carbon atoms and R4 is as previously 
defmed. 

Another embodiment of the [H-esent invention provides a ccnnpound of 
formula (I) wherein W is sele<^ from the group consisting of 




wherein Rio is selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight 
10 carbon atoms, and alkoxy of one to six carbon atoms and R3 is as previously 
deflned 

A prefmed embodiment of the present invention provides a compound of 
formula (I) wherein W is selected frcnn the group consisting o( 




o R4 



15 
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wherein Ri, R2. n. m, R4. R6» R? and Rg are as previously defined. 

A more preferred embodiment of the present invention is a compound of 
formula (I) wherein one oi Ri and R2 is alkoxy of one to six carbon atoms and the 
other one is hydrogen, n is selected from an integer from 2 to 4 and W is selected 
5 from the group consisting of 




O R4 



wherein Ri, R2. n, m, R4, R6. R? and Rg arc as previously defined. 
1 0 The present invention also relates to pharmaceutical compositicMis which 

comprise a thet^utically effective amount cf a ccxnpound of Qaim 1 in 

combination with a pharmaoeutically ^x^table carri^. 

The invention further rel^ to a method of antagonizing a- 1 receptors in a 

host mammal in need of such treatment a therapeutically effective amount of a 
15 compound of Qaim 1. 

The in venticxi still further relates to a method o( treating BPH in a host 

mammal in need of such treatmrat a therapeutically d'fecti ve amount a compound 

of Claim h 

Detailed Description of the Invention 
20 As used throughout this qsedfication and the ^ipended claims, the fdlowing 

terms have the meaning qsedfied. 

The term "alkyl" as used herein refer to straight or branched chain all^l 
radicals including, but not limited to, methyl, ethyl, n-prc^l, iso-propyl, n-butyl, 
iso-butyl, sec-butyl, t-butyl, n-pentyl, 1-methylbutyl, 2,2-dimethylbutyl, 2- 
25 metbylpentyl, 2,2-diineth]ipropyl, n-hexyl and the like. 
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The lerm "alkoxy" as used herein refers to an alkyl group, as previously 
deTined, attached to the parent molecular moiety through an oxygen atom. Examples 
ofalkoxy include, but are not Umited to, methoxy, cthoxy. isopropoxy, tert-butoxy, 
and the like. 

5 The term "alkoxycarbcny]" as used herein refers to an alkoxyl group as 

previously defined appended to the parent molecular moiety through a carbonyl 
group. Examples of alkoxycarbonyl include, but are not limited to, 
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl and the like. 

The term "ethylenedioxy" as used herein refers to -O-CH2-CH2-O- which 
10 when attadied to two adjacent positions on a benzene ring fonns a six*membered 
ring. 

The term "methylenedioxy" as used herein refers to •OCH2-O- which when 
attadied to two adjacent positions on a benzene ring forms a S-membered ring. 

By "pharmaceutically acceptable salt" is meant those salts which are, within 

15 the scope of sound medical judgement, suitable for use in contact with the tissues of 
humans and lower animals without undue toxicity, irritati<»i, allergic response and 
the like, and are commensurate with a reasonable benefit/risk ratio. 
Pharmaceutical! y acceptaUe salts are well known in the art For example, S.M. 
Berge, et cU. describe ]:rfiarmaceutically acoeptaUe salts in detail in 7. Pharm. 

20 Sciences, 66: 1-19 (1977). The compounds of the present invention can be used in 
the form of salts derived from inorganic or organic acids. The salts can be prepared 
in situ during the final isolaticm and purificaticxi of the compounds of the invention, 
or separately by reacting the free base function with a suitable organic acid. These 
salts include but are not limited to the following: acetate, adipate, alginate, citrate, 

25 aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, 
camphcM^ulfonate, digluconate, cyclopentanepropionate, dodecylsulfate^ 
ethanesulfonate, glucdieptanoate, glycerophosj^ate, hemisulfate, heptanoate, 
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxy- 
ethanesulfonate, lactate, maleate, methanesulfonate, nicotinate, 2- 

30 napdithalenesulfonate, oxalate, pamoate, pectinate, persulfate, 

3*|^enylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate, 
p-toluenesulfonate and undecanoate. Also, the basic nitrogen-containing groups can 
be quateniized with such agents as loweralkyl halides, such as methyl, ethyl, 
propyl, and butyl chloride, bromides, and iodides; dialkyl sulfates like dimethyl, 

35 diethyl, dibutyl, and diamyl sulfates, long chain halides such as decyl, lauryl, 

myristyi and stearyl chlorides, bromides and iodides, aralkyl halides like benzyl and 
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phenethyl bromides, and others. Water or oil-soluble or dispersible products are 
thereby obtained. 

Examines of acids which may be em]:doyed to form phannaceutically 
acceptable acid addition salts indude such inorganic acids as hydrochloric acid, 
5 sulphuric add and phosphcnic add and such organic adds as oxalic add, maleic 
add, succinic add and dtric add Basic addition salts can be prepared in 5ite 
during the final isolation and purificaticm of the craipounds 0^ 
separately by reacting die carboxyiic add function with a suitable base such as the 
hydroxide, carb(»iate or Ucarbonate d* a pharmaceutically acceptable metal caticHi or 
10 with ammonia, or an organic primary, secondary or tertiary amine. 

Phannaceutically acceptaUe salts indude, but are not limited to, cations based on the 
alkali and alkaline earth metals, such as sodium, lithium, potassium, calcium, 
magnesium, aluminum salts and tfie like, as well as nontoxic ammonium, quaternary 
anunonium, and amine cations, including, but not limited to ammonium, 
1 5 telramelfaylammonium, tetraethylammomum, m^ylamine, dimethylamine, 

trimethylamine, triethylamine, etfa)4amine, and the like. Other representative organic 
amines useful for the formation erf* base addition salts include diethylamine, 
ethylenediamine, ethanolamine, diethanolamine, piperazine and the like. 

Asymmetric centers may exist in the oompoimds of the jmsent invention. 
20 The present invention c(»ntemplates the various stereoisomers and mixtures thereof. 
Starting compounds of particular stereodiemistry are either ccxnmerdally available 
or are made by the methods detailed bdow and resolved by techniques well known 
in the art of organic chemistry. 

Representative examples of compounds falling within the scope of this 
25 invention include: 

3-[2-(cw-9-methoxy-233a,4»5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-[lH3H]-quina2oline-2,4(lH3H)-dione; 

3-[2-(c£y-9-mcthoxy-233M^^b-hexahydro-[lH]-benz[elisoindol-l- 
yl)ethyl]-7-methylthicnor3,2-^]pyriniidine-2,4(lH3H)-^ 
30 3-[2-(c£f-6-methoxy-233M»5,9b-hexahydn>-[lH)-benz[e]isoindol-l- 
yl)ethyl]-5-methylthieno[23Hl]pyrimidine*2/KlH3H^ 

3-[2-(cu-6-medKxxy-233MA9b-hexahydro-[lH]-benz[e]isoindd-l- 
yl)ethyl]-thieno[3,2*d]pyrimidine-2/KlH3H)Klione; 

3-r2-<cw-6-methoxy-233a,4A9b-hcxahydro-[lH]-benz[e]isoindol-l- 
35 yl)ethjd]-5-phenyl*thieno[23-d]pyrimidine-2,4( lH3H)-dione hydrochloride; 
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3-[2-(d5-6-methoxy-233a.4»5.9b-hexahydro- [ IHJ-benzIeJisoindol- 1- 
yl)ethyl]-6-phenyl-thieno[23-d]pyrimidine-2,4(lH3H)-dione; 

3-[2-(cw-6-mcthoxy-233M,5,9b-hexahydrc>-[lH]-benz[e]isdnd^ 
yI)ethyl]-thieno[3,4-dlpyrimidine-2.4( lH3H)-diraie; 
5 3-[2-(ay-6-mcthoxy-233M,5^*>-hexahydro- [ 1 H]-benz[e]isoindol- 1 - 

yl)cthyl]*mcthoxy-quinazolme-2,4(lH3H)-dione; 

3-[2-(d5-6-mcthoxy-233MA9b-hcxahydro-[lH]-bcnz[c]isdndol-l- 
yl)ethyl]-6J-dimethoxyKiuinazoline-2.4(lH3H)-dicjnc; 

3-[2-(rij-6-mcthoxy-233a.4^,9b-hcxahydio-[lHl-bcn2[c]is^ 
10 yl)ethyl]-7-<:hloro-quinazoline-2,4(lH3H)-dione; 

3-[2-(ci5-6-mcthoxy-233M,5^b-hexahydro-[lH)-bcnz[e]iscMndol-l- 
yl)cthyI]-5-methylKiuinazDline-2,4(lH3H)-dic«ie; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a.4.5,9b-hexahydrcv[lH]- 
benz[e]isoindol- l-yI)ethyl]-thieno[23-d]pyrimidine-2,4( lH3H)-dione; 
15 3-[2-(ciJ-6-inethoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindoI-l- 
yl)ethyl]-7-cartx>methoxyKiuinazoline-2,4( lH3H)-dione; 

3-[2-(ci5-6-methoxy-233MA9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)cthyl]-6-nuoro-quinazoline-2,4{lH3H)-dione; 

3-[2-(cw-6-methoxy-233M,5^b-hexahydrc>-[lH]-benz[e]isoindol-l- 
20 yl)ethyl]-6-nitro-quinazolinc-2.4( lH3H)-dione; 

3-[2-(ci5-^methoxy"233a.4^^b-hexahydro-[lH]-ben2[e]isoindol-l- 
yl)ethyl]-6-methoxy-quinazoline-2,4(lH3H)-dione; 

3-I2-(ci5-6-methoxy-233a»4.5,9b-hexahydro-[ lH]-benz[e]isoindcrf- 1 - 
yl)ethyl]-6J,8-mmethoxy-qiiinazoliiie-2,4(lH3H)-dione; 
25 3-[2-(cw-6-methoxy-233M»5,9b-hcxahydr<>-[ lH)-benz[e]isoindcd- 1 - 

yl)ethyll-8-methyl-quinazoliiie-2,4(lH3FD-<iiOTe 

3-[2-(cf5-6-methoxy-233a,4A9b-hexahydro-[ lH]-benz(c]isoindol- 1 - 
yl)clhyll-63-<iimethyl-quinazdine-2.4( lH3H)-diOTe; 

3-I2-(c«-6-methoxy-233M»5^b-hexahydix>-[lH]-benz[eJisoindol-l- 
30 yl)cthyl]-pyrido[23-dlpyriinidine-2,4( lH3H)-dione; 

3-l2-(ci5-6-methoxy-233MA9b-hexahydro-[lH]-benz[e)isoindol-l- 
yl)cthyll-pyrido[3^-dlpyrimidine-2,4(lH3H)-dione; 

3-[2-(cw-6-mcthoxy-233a,4,5^b-hexahydro-[lHl-ben2[e]isoiii^ 
yI)cthyl]-5-chlor<Miuina2oline-2,4( lH3H)-dione; 
35 3-[2K«5-^methoxy-233a,4,5.9b-hexahydrch[ lH]-benz[e)isoindol- 1 - 

yl)ethyl]-pyrido[3,4-dlpyriinidine-2,4(lH3H)-dione; 
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3-[2-(ci5-6-methoxy-233a,4^,9b-hexahy(irc)-[ lH]-benz[e]isoindol- 1 - 

yI)ethyl]-7-nuOTO-quinazdine-2,4( lH3H)-dione; 

3-[2-(cw-6-methoxy-233a,4A9b-hexahydro-[lH]-benz[elisoindol-l- 
yOethyl]- l-methyl-quinazdine-2,4( lH3H)-<iiOTe; 
5 3-(2-(cw-6-methoxy-233a,4^^hexahydio-[lH]-beiiz[e]isoindol-l- 
yl)ethyI]-pyrido[43-d]pyriiiudine-2,4(lH3H)-<iioiie; 

3-(2-(c£y-6-methoxy-233a,4A9b-hexahydro-[lHl-b«iz[e]is(Mndol-l- 
yl)ethyl]- 1-methyl- lH-pyrazolo(3,4Ki]pyriimdiiie-4,6(5H,7H)-<lioiie; 

3-[2-(cis-6-metlioxy-233M,5^b-hexahydio-[lH]-benz[e]i8CMiidol-l- 
10 yl)ethyl]-6-mediyl!luei»[23-d)pyrimidiiie-2,4(lH3H)-diOTe; 

3-[2-(ctf-6-metlioxy-233a,4.5^hexahydio-[lH]-b«iz[e]isoindol-l- 
yl)ethyll-lH-pyrrolo[23-<l]pyrimidine-2.4(3H,7H)-dioiie; 

3-t2-(cw-6-melhoxy-233a.4^^b-hexahydro-[lH]-beiiz[e]isoindol-l- 
yl)cthyl]-7-phenylhieno[3^-d]pyriinidine-2.4(lH3H)-dione: 
15 3-[2-(cis-6-roetlioxy-233MA9b-hexahydix>-[lHl-beiiz[e)isoindol-l- 
yl)ethyl]-6-phenyItliicnol3;iHl]pyrimidiiie-2,4(lH3H)-dione; 

3-[2K«5-6-methoxy-233a,4^^hexahydro-IlH]-beiiz[c]isoiiido!-l- 
yl)ethyl]-6,7-<limethoxy-quiiia2oline-4(3H)-one; 

3-[2-(cw-6-mcthoxy-233a,4,5,9b-hexahydiD-[lH]-beiiz[e]isoiiKk)l-l- 

20 yl)efliyl]-quinazoline-4(3H)-one; 

3-[2-(ci.y-6-hydroxy-233a,4^,9b-hexahydro-[lH]-b«iz[e]isoindol-l- 
yl)ethyl]-thieno[23-dJpyriinidine-2,4(lH3H)-<aooe; 

3-[2-{(3aR,9bR)-cw-6-methoxy-233a,4A9b-hexahydio-[lH]- 
benzle]isoindol- l-yl)ethyl]-quinazoline-2( lH)-«ie; 
25 3-[2-((3aR,9bR)-cis-6-methoxy-233a,4^^b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethylH J-niethyleiiedioxyqiiinazdiiie-2.4( lH3H)-dione: 

3-[2-((3aR,9bR)-ci5-6-inethoxy-233a,4^^b-hexahydro-[lH]- 
benz[elis«ndo!-l-yl)ethj41-6J-^ylencdioxyquinazoUiie-2,4(lH3H)-dione; 
3-[2-((3aR^R)-cw-6-methoxy-233a.4,5^hexahydro-[lH]- 
30 beiiz[e]isoindol-l-yi)efliyl]'^jHliinethoxyquiiiazoline-2,4(lH3H)-dioM 
3-[2-((3aR^R)-<rtf-6-incthoxy-233a,4A9b-hexahydro-[lHl- 
beic[elisoindol-l-)a)ethyl>l-metfayl-67^limetlK»qfqmn 

3-[2-(m-6-metIioxy-233M.S^b*liexahydn>-[lH]-baiz{e]isoiiulol-l- 
yI)ethyl]-6-meth(»cy-tiiieiK)|3,2'4]pyriinidiiie-2,4(lH3H)-dic^ 
35 3-[2-((3aR,9bR)-ds-6-methoxy-233a.4A9b-hexahydro.[lH]- 
beiiz[e]isoindd-l-yl)ethyl]-^7-<iiinethoxyKiuinazoliiie-4(3H)-one; 
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3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 
benz[e]isoindol-l-yl)ethyl]-thieno[23Hi]pyrimidine-4(3H)-one; 

3-[2-((3aR,9bR)-c£y-6-inethoxy-233M»5,9b-hexahydro-[lH]- 
benz[c]isoindol-l-yl)eth3dl-quinazdme-2( lH)-one; 
5 3-[2-(cis-6-methoxy-233a,4A9b-hexahydro-[ lH]-benz[e]isdndol-l- 

yl)ethyl]-<)uinazxdiiieM4(3H)-ooe; 

2-[2-(cw-6-me!hoxy-233a,4^^b-hexahydro-[lH]-benz[clis^ 
yl)ethyl]-1^3*4-tetrahydroisoquinolin-13-<iione; 

2- [2-(ciy-6-mcthoxy-233a,4,5^b-hexahydro-[ lH]-benz[c]isoindol- 1 - 
10 yl)ethyl]-67KJimelhoxy-lA3»4-tetrahydroisoquinoIi 

3- (2-(cis-6-methoxy-233a,4»5,9b-hexahydro-[ lH]-benz[e]isQindoI- 1 - 
yl)ethyI]-2/(-pteridiiiedione; 

3-[2Kcw-^methoxy-233M.5,9l>-hexahydro-[lH]-benz[c]isoindd-l- 
yl)cthyl]-7-(3,4-dimethoxyphenyl)-thieno[3^Kl]pyrimidine-2,4(l^ 
1 5 3 -[2-(c£s-6-methoxy-233a,4,5,9b-hexahydro[ 1 H)-beiiz[e]isoindol- 1 - 

yl)ethyl)- l-methyl-thieno[23-d]pyrimidine-2,4( lH3H)-dione; 

3-[2-(ciy-6-methoxy-233a.4^,9b-hexahydix)-[lH]-benz[e]isoindol-l- 
yl)ethyl]-6-chlorothicno[23-d]pyrimidine-2,4(lH3H)-dione; 

3-[2-(cw-6-methoxy-233a,4,5,9b-hexahydro- [ lH]-benz[e]isoindol- 1 - 
20 yl)ethyl]- l-methyl-6Klimethylaininocarbonyi-thieno[23-d]pyri 1H3H)- 
dione; 

3-[2-(cw-6-methoxy-233MA9b-hexahydrc>-[lH]-benz[e]isoindol-l- 
yl)ethylloxazolo[5,4-d]pyrimidine-5,7(4H,6H)-dione; 

3-[2-(cW'^methoxy-233M,5,9b-hexahydrcH[ lH]-benz(e]isoindoI- 1- 
25 yl)ethyll-7-aininoK)xazolo[5,4<l]pyriinidin-5(6H)-one; 

l-[2-(cw-^mctlioxy-233Mr5,9b-hcxahydr(>-[ lH]-benz[e]^ 
yl)cthyll-3,9-dimethyl-IlH]-purine-2.6-dione; 

l-[2-(c£y-6-mcthoxy-233a,4,5.9b-hexahydrch[lH]-ben2[e]isoindol-l^ 
yl)cthyI)-3J- dimethyl-r7Hl-iimdazo[4>d]pyriiiiidin-2,6-dicmc; 
30 3-[4Kc£s-9^mcthoxy-233MA9b-hcxahydro-[lH]-ben2[e]isoindol-l- 
yl)butyll-6J-^mcthoxy-quiiiazoline-2,4(lH3H)-dionc; 

3-[2-(c£y-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]-benz[e]isoindol* 1 - 

yl)ethyU]-73<liinethoxy-^uinazoline^2v4<lH3(^ 

3-[2Kcw-6-methoxy-233MA9b-hexahydro-[lHl-benz[e]isoiii^ 
35 yi)cthy!l]-7-methoxyKiuiiia2oIine-2,4(lH3H)^icKie; 
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3-[2-(cw-6-methoxy-233a,4A9b-hexahydio-[ lH]-benz[e]isoindoI-l - 
yl)eth3dl]-7,8Klimeth>1-quina2DUne-2,4(lH3H)-d^ 

3-[2Kcis-6-methoxy-233a,4^^b-hexahydrc>-[lH]-bciiz[e]isoindol^ 1 - 
yl)etfaylI]-7-metfa)dsulfo]i3dmiiiiioK]ui^^ lH3H)<liaie; 
5 3-[2-<d9-6-methoxy-233M»5^b-hexahydro-[lH]-be^ 
yl)eth)41]-73-ethyleDedioxy-^uiiiazDfiDe-2,^ 

3-[2-(dy-^hydroxy-233M,S^b-hexahydn>*[lH]-be^ 
yl)eChyU]-67-dunethOKy^iuiiiazolu^ 

2- [2-(cu-^niedioxy-233M«S,9b-hexahydn>-[ lH]-beiiz[e]isQiiidoM - 
10 yi)etfa]11]-4-amino-6,7Hiiiiiedi^ 

3- [2Kctf-6-melhQxy-233M«S^b-l^udiydro-[lH]-beiiz[e]i^ 
yl)ethyll]-6^hlcxo-7-mettoxy-qiiinazDliiie-2.4( lH3H)-diQDe; 

3-[2-<CM-6-methoxy-233MA9b-hcxahydnv[lH]-benz[e]iscMndol-l- 
yl)ethyll]-6-m^oKy*7-<^oio-quiiia2oU lH3H)-diom; 
15 3-[2-(af<^metboxy*233M.5^hexahydio-[lH]-benz[e]is(nndd-l- 
yl)ethyll]*7«dimelhyla2iiinoca]toiiyl-<iui^^ lH3H)-diOTe; 

3-[2Kas*6-iiiethoxy-233M*5^hexahydit>-[lH]*benzM^ 
yl)ethyll]-7-cya]K>quii]azoliiie-2,4( lH3H)-diaiie; 

3-[2Kmiw-9-methoxy-233a,4A9l>-hexahydro-[lH]-beiu[e]i 
20 yl)ethyl]-[lH3H]-quinazoline-2.4( lH3H)-dione; 

3-[2-<imn5-6-mcthoxy-233MA^hexahydro-[lH]-beii2[c]isoindol-l- 
yl)ethyl]-thicno[3;iKlJpyrimidine-2,4(lH3H)-dioTC 

3-[2-(imw-^methoxy-233M,5^l>-hcxahydn>[lH]-benz[e]isoi 
yl)ethyl]-«-methaxy-^uinazcrfine-2,4(lH3H)-dione; 
25 3-[2-^min5-^mcthoxy-233MA9b-hexahydro-f lH)-benz[e]isoind^^ 

yl)ethyl]-6 J-dimethoxyHiiiiiiazDlinc-2,4( 1H3H^ 

3-[2-(min5-6-methoxy-233M A9b-hexahydro- [ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-7-cbk»OKiuiiia^ 

3-[2Kinmr-6-methQxy-233M>5,9b-hexahydn^ 
30 yl)etbyl]-7-<suixMnAfao^-<Iuiiia^ lH3H)-di<xie; 

3-[2-<imnj-6-iMtlK>xy-233a,4^^b^udiydro-[ lH]-bem - 
yl)ethyl]^J3-tnm^oxy^uiDazDliiie-2»4(lH3H^ 

3-[2-(ininff-6-mettKxxy-233a,4^^hexahy^ 
yl)ethyl^l<nethylqlliIlazoiille^2,4(lH3H^ 
35 3-[2*Kisnsnr-6-metlioxy^233M>5^hra^ 1 - 

yl)cthyl]-6J-<fimethoxy-<iuina2oline-4(3H)Kme; 
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3-[2-(mifw-6-methoxy-233MA9b-hexahydrc)-[lH]-benz[e]isoindol-l- 
yl)ethyl]-67-methylenedioxyquina2oline-2,4<lH3H)-ciicHie; 

3-[2-(iran5-6-methoxy-233a,4A9b-hexahy(lro-[lH]-benz[e]isoind 
yl)ethyl]-67-<thylenedioxyquinazolme-2,4(lH3H)-dicMie; 
5 3-[2-(imn5-6-methoxy-233M.5^b-hexahydn>-[lH]-benz[e]is^^ 
yl)eth)1]-l-methyl-^jKitmetfaoxyquinazoline-2.4(lH3H)-d 

3-[2'<minLf-6-methoxy-233Mt5,9b-hexahydio-[lH]-benz[e]isdn 
yl)ethyl]-6-methoxy-dueno[3,2-d]pyiiinidine-2»4( lH3H)-diQiie; 

3-[2-<(3a^,9b^)-OT-6-methoxy-233MA9b-hcxahydro-[lH]- 
1 0 benz[e]isQuidol- l-yl)^yI]-7-carbamylquinazoline-2,4( lH3H)-dione; 

3-[2K(3a^,9b^)-cw-6-mcthoxy-233a,4A9b-hcxahydn>-[lHl- 
beiiz[e]is(xixld-l-yl)ethyl]-7-(M iV*<<Umethyl)carb^ 1H3H)- 
dione; 

3-[2-((3a/?,9b/?)-cii-6-inethoxy-233M^.9b-hexahydro-IlH]- 
1 5 benz[e]is(xndol- 1 -yl)ethyl]-6,&-dichloro-7-methoxyquinazDline-2,4( lH3H)-dione; 
3-[2-((3a/?,9b/?)-c«-6-methoxy-233a,4A9b-hexahydro[lH)- 
beiiz[e]isoindol- 1 -yI)ethyl]-7-chloro-6-methoxyquinazoline-2,4( lH3H)-dione; 

3-[2-((3a/?,9b/?)-cw-6-methoxy.233a.4A9b-hexahydro-[lH]- 
b^iz[e]isomdQl- l-yl)ethyl]- l-methyl-6-chloio-7-methoxyquiDazoline-2,4( 1 H3H)- 
20 dione; 

3-[2K(3a/?,9b^)-as-6-methoxy-233a,4,5,9b^hexahydro-[lH]- 
benz[e]isoindol- l-yl)ethyl]-5,6-iiiethyIenedioxyquinazdine-2,4( lH3H)-dione; 

3-[2-((3a/f,9b^)m-6.methoxy-233a,4^^b-hexahydro-[lHl- 
beiiz[e]isdndol-l-yl)ethyl]-73-dimethylquinazoiine^3H)<ne^^ 
25 3-[2-((3aR,9bR)-ciJ-6-methoxy-233M.5^b-hexahydro-[lH]- 
beiiz[e]isoindol-l-yl)ethyl]r6'Cai1x)methoxythieno(23^^ 
dione; 

3-[2-((3aR,9bR)-ctr-6-mcthoxy-233MA9b.hexahydro-[lH]- 
benz[e]isoindol- 1 -yl)ethyl]-6K:arbomethoxythieDO[3^'<^^ 
30 dicme; 

3-[2-((3aR.9bR)-d5-6-methoxy-233a.4A9b^hexahydro^[lH]- 
benz[e]isQindol-l-yl)ethyl]-SK:artxx;thoxy-lH-pyno 
2,4(lH3H)-dione; 

3-[2K(3a/?,9b/f)-cw-6-mcthoxy-233MA9b.hexahydro-[lH]- 
35 benz[e]iscHndol- l-yI)ethyl]-6-methoxy-7-phenylthteno[3^Kl]pyrim 
2.4(lH3H)-dionc; 
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3-[2-((3a/f.9b/?)-cw-6-methoxy-233a,4^,9b-hexahydro-[lH]- 
beiiz[e]isoindd-l-yl)eth)iJ-6-methoxy-7-ethylthienol3^-^]pyriinid^ 

3-[2-((3a/?,9bJ?)-cu-6-methoxy-233a,4,5^b-hexahydrt)-[lH]- 
5 ben4e]isQindd-l-yl)ethyl]-6-methoxy-7-methyltUeiioP2-<l]py^ 
2,4(lH3H)-dione; 

3-[2-((3a«,9b/?)-cw-6-methoxy-233a,4^.9b-hexahydrc>-[lH]- 
baiz[e]is(>iiidd-l-yi)ethyl]-6-methoxy-7-isc^ropylthienoI3^-d]pyriim 
2.4(lH3H)-diQne; 

10 3-[2-((3ai?.9W?)-c£j-6-methoxy-233a,4A9b-hexahydro-[lH]- 
beiiz[e]isoiiidol-l-yl)ethylH7Klimethylquinaz(^ne-2/4(lH3H)-dione; 

3-[2-((3ai{.9bJ?)cu-6-methoxy-233a.44i.9b-liexahydro-[lH]- 
beIlz(e]is(Mndol-l-yl)^yl^7<arboxyquinazoline-2.4(lH3H)•dkme: 

3-[2-((3a/?,9bi?)c£s^mcthoxy-233a,4A9b-hexahydro-[lH]- 
15 benz[e]isoiiidd-l-^)ethyl]-7Kauix»so|>ropoxyqiniiazdine-2A lH3H)-di<»ie; 

3-[2-((3ai?.9bJ?)ctf-6-methoxy-233a.4^^b-hexahydro-(lH]- 
beiiz[e]isoiiid(d>l-yl)^yl]-7-««lamidoquiiuaoline-2,4(lH3H)-^ 

3-[2-((3aR,9bi?)cw-6-methoxy-233a,4^,9b-hexahydro-[lH]- 
beiiz[e]isdndoI-l-yl)ethyl]-7-methanesulfamylquiDazdine-2AlH3H)^lioM 
20 3-[2-((3a^,9b/f)m-6-methoxy-233a,4A9b-hexahydro-[lH]- 
beiiz[e]isoindol - l-yl)ethyl]-quinazoline-2.4( 1 H3H)-clione; 

3-[2-((3al?,9b/?)cty-6-methoxy-233a,4A9b-hexahydro-[lHl- 
ben2[e]isdiKld-l-yI)ethyI]-7-<2-inethyli*enyl)thieno[3;2-<l]l^midii^^ 
2,4(lH3H)-dione; 

25 3-[2-((3a/f,9b/f)m-6-methoxy-233a,4^,9b-hexahydro-[lH]- 
ben4e]isoindol-l-yl)ethyll-7-(2-meaioxyphenj4)thieno[3^-dJpyriinidine- 
2,4(lH3H)-dione; 

3-[2-((3a^.9b/?)CTy-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 
bcnz(e]isdndol-l-yl)«hyI]-7,»^inethyl-pyrido[43Hi)pyrimidine-2,4(lH3H)^ 

30 dione; 

3-[2-((3a^.9bit)c»-6-methoxy-233a.43^b-hexahydro-[lH]- 
benz(e]isoindol- l-)4)elfayl]-2,4-pteridinedioiie: 

3-I2-((3a/J,9b«)dy-6-methoxy-233a.4,5^hexahydro-[lHl- 
beiiz[e]isdiidd-l-}d)etfiyl]-pyriinidiiio[43^pyriimdine-2.4(l^ 
35 3-[2-<(3a/?,9blf)-OT-^methoxy-233a.4A9b-hexahydro-[lH]- 

benz[e]isdndd-l-yl)ediyI]-l-methyl-7-methoxyquiiiazdine-2.4(lH3H)-dione; 
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3-[2-((3a/?.9b/?)-c«-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 
benz[e]isdndol-l-yl)ethyll-l-(2-methoxyethyl)-6,7-dimethoxyquinazoline- 
2,4(lH3H)-dione; 

3-[2-((3alf,9hl?)-m-6-methoxy-233a,4A9b-hexahydro-[lHl- 
5 benz[e]isoindol-l-yl)ethyl]-7,8-inethylenedioxyquiQazoline-2,4( lH3H)-dione; 

3-[2-({3a/?,9b/f)-cis-6-mcthoxy-233a,4^,9b-hexahydro-[lH]- 
baiz[e]isoindd-l-yl)ethyI]-6,7-meth)1enedioxyquinazdine-2,4(lH3H)-dione; 

3-[2-((3a^.9b/J)cu-6-methoxy-233a,44.9b-hexahydro-[lH]- 
baiz[e]isoindol-l-yl)elfayl]-67-<Umetfaoxyquiiia2oline-4(3H)K>nedihydiochl(^ 
10 3-[2-((3a/?,9bl?)cis-6-methoxy-233a,4A9b-hexahydro-[lH]- 
benz[e]isoindd-l-yl)ediyl]-73-<fin)eUioxyquinazoline-4(3H)-<nie; 

3-[2-((3a/?,9b/?)-cw-6-mcthoxy-233a.4,5,9b-hexahydro-[lH]- 
benz[e]isoindoI-l-yI)ethyl]-7,8-dimethylpyrido[3,2-d]pyriinidine-2,4(lH3H)- 
dione; 

1 5 3-[2-((3a/?,9b/?)-c£s-9-methoxy-233a.4,5,9b-hexahydro-[lH]- 
benz[e]isoindol-l-yI)butyl]-6,7-dimethoxyquina2oline-2,4(lH3H)-dione; 

3-[2-((3a/?,9b/?)ds-6-methoxy-233a,4^,9b-hexahydro-fIH]- 
benz[e]isoindd- l-yl)ethyI]-7-cartx>methoxyquinazoline-2,4( lH3H)-dione; 
3-[2-((3aR,9b^)ds-6-methoxy-233a,4.5,9b-hexahydro-[lHl- 
20 benz[e]isoindol- l-yl)elhyl]-7-carboisopropoxyquinazoline-2,4( lH3H)-dione; 
3-[2-((3a^,9b^)cw-6-methoxy-233a,4.5.9b-hexahydro-[lH]- 
benz[e]isoindd- l-yl)ethyI]-7-carbopropoxyquinazoline-2,4( lH3H)-dione; 

3-[2-((3a/f,9bl?)as-6-methoxy-233a,4^.9b-hexahydro-[lH]- 
benz[e]isoindol- l-yl)ethyi]-7-iiitroquinazoline-2,4( lH3H)-dione; 
25 3-[2-((3aif.9b/f)ci4-6-methoxy-233a,4A9b-hexahydro-[lH]- 

benz[e]isdnd(d-l-yi)ethyl]-7-methoxy-^methyl-quinazoline-2.4(lH3H)-dione; 

3-[2-((3a/?,9b^)as-6-inethoxy-233a.4,5,9b-hexahydro-[lH]- 
benz[e]isoindo]- l-yl)ethyl]-7-ethoxy-8-ineth)1-quiiiazoline-2,4( lH3H)-dione; 
3-[2-((3a/f,9bJ?)as-6-methoxy-233a,4A9b-hexahydro-[lHl- 
30 baiz[e]isdndol- l-}1)ethyl]*7.8-dimethylquinazdine-2,4( lH3H)-dione; 

3-l2-((3a/?,9b^)dj-6-methoxy-233a,4A9b-hexahydro-(lH]- 
benz[e]isoindol-l-yl)ethyi]-7.8-dimetfaoxyquiiia2oltne-2AlH3H)-^^ 
3-[2-((3a^.9b^)cw-6-ethoxy-233a,4^,9b-hexahydit>.[lH]- 
benz[e]is(Hndd-l-yl)ethyl]A7-^inelhoxyquinazoline-2.4(lH3H)-dione;and 
35 3-[2-((3a/?,9bi?)cw-6-ethyl-233a,4,5,9b-hexahydro-I lH]-beiiz[e]isdndoI- 

l-yl)ediyl]-6,7-diinethoxyquinazdine-2,4(lH3H)-dione; or a 
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pharmaceutically aooeplaUe salt theiec^. 

Prefared compounds are selected f rc»n those having fonnula (I) wherein one 
of Ri and R2 is alkoxy of one to six carbon atcxns and tteoth^OTe is hydrogen, n 
5 is selected from an integer from 2 to 4, and W is selected from the group consisting 
of 




wherein m is selected from 1, 2 and 3, R6 and R7 are the same or difTeient and are 
independently selected from the group consisting of hydrogen, all^l of one to six 

10 carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl two to eight 
carbon atoms and alkoxy of one to six carbon atoms, Rg at each occurence is 
independently selected from the group consisting of hydrogen, alkyi of one to six 
carbon atoms, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight carbon 
atoms, alkoxy of one to six carbon atoms and, when m is two, methylenedioxy and 

15 ethylraedioxy, and R4 is as previously defmed is selected from the group consisting 
of: 

3*[2-(m-6-methoxy-233M.S,9b-hexahydro-[lH]-benz[e]isoindol^ 

methoxy-quinazoline-2,4(lH3H)-dicxie; 
3-[2-(cw-6-methoxy-233a»4A9b-hexahydro-[lH]-ben2[c]isoin^^ 
20 6,7-dimethoxy-quinazoline-2,4(lH3H)-dione; 

3-[2-(cw-6-methoxy-233MA9b-hexahydro-[lHl-benz[c]isdndoI^ 

chlQro-quina2oline-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)H:£f-6-methoxy-233MA9b-hexahydro-[lH]-benz[e]isoi^^ 

yl)ethyl]-thieno[23-d]pyrimidine-2,4( lH3H)-dioDe; 
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3-[2-(ciy-6-methoxy-233a»4,5,9b-hexahydro-[lH]-benz[c]isoindol-l-yl)^^ 

cartx>methoxy-quinazol!ne-2,4( lH3H)-dione; 
3-[2-(cj5-6-methoxy-233M,5,9b-hexahydrc>-[lH]-benz[e]isoin^ 

inethoxy-quinazoUne-2,4( lH3H)-dione; 
5 3-[2-(cw-6-mcthoxy-233MA9b-hexahydro-(lH]-benz[e]isoi^^ 

6,8-dimethyl-quinazoliiie-2»4< lH3H)-<lioDe; 
3-[2-(rfs-6-mcthoxy-233MA9b-hexahydro-[lH]4)enz[e]i^ 

methyl-quiiiazDltne-2,4( lH3H)-diQEie; 
3-[2-((3aR^R)-cii-6-methoxy-233MA9hhhexahydix>-[lH]-bcm 
10 yi)eth^]-6,7-inethylenedioxyquinazoline-2,4( lH3H)-diooe; 

3-[2-((3aR,9bR)-c£s-6-melhoxy-233a,4^,9l>-hexahydro-[lH]-benz[e]i 

yl)etbyl]-67-ethylenedioxyquinazoline-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)-Cf5-6-methoxy-233a,4^,9b-hexahydrc>-[lH]-be 

yl)ethyl]-6 J-diinethoxyquinazoline-2,4( lH3H)-dione; 
15 3-[2-((3aR.9bR)-cf5-6-mcthoxy-233M^,91>-hexahydrc>-[lH]-benz[^ 

yl)ethyl]-6,7-<limetfaoxy-quiiiazoline-4(H)-one; 
3-[2K(3a/e,9b/f)-n5-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz 

yl)cthyl]- l-methyl-7-inethoxyquinazdine-2,4< lH3H)-dione; 
3-[2-((3a/?,9b/?)-ci5-6-Methoxy-23 3a,4^,9b-hexahydro-[ lHl-benz(e]isoindoi- 1 - 
20 yl)ethyl]- l-(2-methoxyethyI)-6 J-diinethoxyquinazoline-2,4( lH3H)-dione; 

3-[2-((3ai?,9b^)-cw-6-Methoxy-23 3a,4^,9b-hexahydro[lH]-benz[e]isomdol- 1- 

yl)cthyl]-7,8-methylenedioxyquinazoline-2,4(lH3H)-di(Mie; 
3-[2-((3ai?,9b/?)-ci5-6-Methoxy-233a,4^,9b-hexahydro-[lH]-beiiz[e]i 

yl)ethyl]-6,7-inethylenedioxyquinazoline-2.4(lH3H)-di(Xie; 
25 3-I2-((3a/?,9b/?)cij-6-Methoxy-233a,4^.9b-hexahydrc>-(lH]-ben2[e]isoindol-l^ 

yl)ethyI]-6J^iimethoxyquinazoltne-4(3H)-one; 
3-[2-((3ai?,9b/?)n5-6-Methoxy-233a,4A9b-hexahydro-IlH]-benz[e]^ 

yl)ethyI]-7,8-diinethoxyquinazdine-4(3H)*one; 
3-[2-((3a*.9b^)-cw-6-Methoxy-233a.4A9b-hcxahydro-[lH]-ben2le]i 
30 3d)ethyl]-73-dimettyl]^do[3^Ki]pyrimidine-2,4( 1H3H)-<U 

3-[2-<(3a/;,9bi?)-ri5-9-Methoxy-233a,4^,9b-hexahydro-[lH]-^ 

yI)butyl]-67-^ethoxyquina2oHne-2,4( lH3H)Klione; 
3-[2K(3a/I,9b^)d5-6-Methoxy-233a,4^^b-hexahydro-[lH]-benz[e]i 

yl)ethyl]-7-<au-boinethoxyqiiina2xdine-2,4( 1 H3HHiioiie; 
35 3-[2-((3a/;,9bi?)c/5-6-Methoxy-233a,4^,9b-hexahydro-[lH)-benz[e]^ 

yl)ethyl]-7-carboisc^>ropoxyquinazoline*2,4( 1 H3H)-dione; 
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3-[2K(3a/?.9b^)c/5-6-Methoxy-233MA9b-hexahydr(>-[lH]-benz[e]isoi 

yl)ethyl]-7-carbq»Topoxyqdnazoline-2,4(lH3H)K^ 
3-[2-<(3a/f,9b/?)cw-6-Methoxy-233MA9b-hexahydro-[lH]-bem 

yI)cthy!]-7-iiitroquinazdiiie-2,4(lH3H)-diOT^^^ 
5 3-[2-((3a«,9bJ?)c£s-6-Mcthoxy-233a,4^^b-hcxahydn>[lF^ 

yl)eth>1]-7-methoxy*methylHiuiiiazoliiie-2.4( 1H3^ 
3-[2-((3aR,9b/?)cw-^Methoxy-233a,4A9lvhexahydro-[lH]-benzW^ 

yl)ethyl]-7'^thoxy-*meftylKiuiiiazdme-2,4(lH3H)-^ 
3.[2-((3a/?,9b/f)dy-6-Methoxy-233M^^b-hexahydro-[lH]-b^ 

10 yl)cthyl]-73-dimethylquiiiazolme-2»4(lH3W 

3-[2K(3a/?,9b/?)c£y-6-Methoxy-233MA9b-hcxahydiio-[lH]-beM 
yl)ethyl]-7,8-dimetfaoxyqiiiiiazoline-2,4( lH3H)-dione; 

3-[2-((3a«,9b/f)OT-6"Ethoxy-233MA9b-hcxahydrc>-[lHl-beiizM 
yl)ethyl]-6 J-dimethoxyquinazoline-2/4( lH3H)-dione; and 
15 3-[2<(3a^,9b/?)cw-6-Ethyl-233MA9b-hexahydio-[lH]-ben2[^^ 
yl)ethyI]-6jKiimetiioxyquiiiazoUne-2,4(lH3H)-di 
or a phannaoeutically acceptable salt thereof. 

Rqnesentative compounds of the present invention were evaluated for their 
20 ability to disjdace fnazosin from its receptor. 

/ffvir/t)Pip4ine Assays 

In the following, for purposes of discussing aipha-1 receptor subtypes, the 
lUPAC convention of using lower case letters to define molecular clcmes and upper 
25 case letters to indicate phannaoologically defined receptors has been followed 
MoTBover/thenewly reoomn)ended nomendatuie f(^al(rfia-l (aia, aib* aid) has 
been used. 

Representative compounds of the invention were evaluated for a- 
adrenoceptor binding affinity in vitro using [3H]-|HBZDsin as the radioligand and 
30 three doned a-1 adrenoceptxns expressed in LTK cells: a-1: a-la (bovine), a- lb 
(hamster) and a- Id (rat). Additionally, binding affinity against the 
jdiarmacolqgically defmed a-lA adrenoceptor (rat submaxillary gland) was 
measured. 

The cDNA clones encoding the o*l receptors (a-la a^-lb, and a^ld) were 
35 (43tained from TULCO (Triangle Universilies Licensing Ckmsortium, Research 
Triangle PSaric, NC) and inserted into the eukaryotic expression vector SnaB30. In 
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this vector, expression of the receptor gene is under the transcriptional control of an 
S V40 early promoter Positive drug selecticm is provided by a neomydn-resistance 
gene. Mouse fibroblast cells (LTK) were transfected with the ai expression 
plasmids and grown in Dulbecco's modified Eagle's medium (DMEM) ccxitaining 

5 10% fetal calf senmi and 30 |iM G418. StaUe G418-resistant parental lines were 
generated^ with successful expression of receptor protein monitored using 
radioligand binding techniques. Stable single cell clones derived from the parenUd 
lines were screened in recq)tor binding assays to identify clones having high receptor 
density. Rcdler bottle cultures of the cloned lines were used to provide cell 

10 membranes for subsequent receptor binding diaiacterization studies. A cell line 
ccxitaining the SnaB30 vector expressing the himian erythropoietin gene served as a 
negative control. 

For receptor binding assays, large scale membrane preparations were utilized 
in whidi 6 million cells were seeded into small (450 cm^) Coming tissue culture 
15 roller bottles. 200 mL of DMEM containing 10% fetal calf serum and 300 ^M G418 
were added to each rcdler bottle. A 95% air / 5% CO2 gas mixture (sterile) was 
injected into each roller bottle prior to sealing. The bottles were then incubated at 37 

on a roller rack for 5 days. Cells were re-fed with fresh medium after 3 days in 
culture. 

20 On the fifth day of culture, growth medium was removed from cells grown in 

roller bottles, and the cells were washed twice with PBS (Sigma, 120 mM NaCl, 2.7 
mM KCl, 10 raM Na2HP04-NaH2P04, pH = 7.4). Cells were detached from the 
roller bottles by incubating for 15 minutes at 37 "^C in a Tris-EDTA solution (10 mM 
Tris, 100 mM NaCl, 1 mM EDTA, pH = 7.4). The cell suspension from each roller 

25 bottle was decanted into tared centrifuge tubes and kept on ice. An aliquot of each 
cell suspension was generally taken for cell counting. Cells were centrif uged at 3000 
X G for 5 min at 2-4 '^C, wa^ed with PBS and recentrifuged. The supernatant was 
decanted and the pellet weighed to determine the wet weight of cells. Cells were 
washed a final time in 40 vol 5 mM Tris-HQ. 5 mM EDTA, pH = 7.7, and 

30 centrif uged at 40,(XX) X G for 10 minutes. Cells were homogenized in 10 mL of SO 
mMTris-HCl,SmMEDTA(pH = 7.4) and diluted to 40 mL/tube. Homogenates 
were centrif uged at 4OJ0O0 X G for 10 minutes. The supernatant was decanted and 
the pellets rehomogenized in SO mM Tris-HCl (pH = 7.4) and centrif uged as before. 
The supernatant was decanted and the homogenate resuspmded in 6.2S volumes (per 

35 gram wet weight) of SO mM Tris-HCl and aliquots of the pooled homogenates 
frozen in liquid N2 and stored at -70 ^C until the time of assay. Rat submaxillary 
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glands were used for a-lA receptors and were prepared essentially as described 
(Michel, A. D., Loury, D. N, and Whiting, R. L., Brit. J. Pharmacol ^: 83-889 
(1989)). 

Receptor binding assays for a-1 receptors were performed essentially as 
5 described by Greengrass and Bremner {Eur. J. Pharmacol 55: 323-326 ( 1979)). 
Briefly, plastic Bioblodcs™ (DBM Sdentific, Valenda, CA) were incubated at 25 
for 50 minutes with 500 d* monbrane homogenate (diluted with an additional 96 
vdumes [for cloned receptees, 12 volumes for submaxillary gland] in 50 mM Tris- 
HCI buffer (pH = 7.7 at the time of assay). 450 jiL of pH]pra2Dsin (0.2 nM final 

1 0 concentration. 75-85 Ci/mmole, DuPdnt-NEN Corp., Boston, MA) and 50 piL of 
either water (for total binding) or 10 phentolamine (final conoentiation, for non- 
specific binding). Following equilihation. bound radioligand was separated from 
free on GF/B filters (presoaked in 0.5% polyethyloieimine) usingeither a Brandel or 
P^kard cell harvester. Radioactivity was determined by standard liquid scintillation 

15 techniques. Data were analyzed as previously described (Hancock. A. A., Kyncl. J. 
J.. Martin, Y. C. and DeBexnardis. J. E, /. Receptor Res. g: 23-46 (1988)). 

Canine prostate strips were used in vitro as previously described (Hieble, 
J.R. Boyce, A J. and Caine, M., Fed. Proc., 45: 2609-2614(1986)), to detennine 
antagonist potencies against phenylephrine-induced contractions. 

20 The results are shown in Table 1 . The results show that the compounds of 

tiie invention brind to tiie a-1 adrenoceptor and show vaiying d^rees of specificity 
for tiie a- la receptor. 

TaWel 

In Vitro Data for Binding to a- 1 Adrenoceptcxs 

25 



Ex. No. 


a-lA 


a-lb 


a-la 


a-ld 




(Rat) 


(Hamster) 


(Bovine) 


(Rat) 




(nM) 


(nM) 


(nM) 


(nM) 


1 


1.012 


1.84 


0.212 


0.893 


2 


0.847 


1.28 


0.182 


0.707 


3 


2.468 


3.65 


0.443 


2.381 


4 


3.704 


3.803 


1.489 


2.681 


5 


1.392 


1.631 


0.268 


0.919 


6 


16.588 


11.806 


2.149 


15.92 


7 


14.912 


14.186 


2.812 


55.718 


8 


0.481 


1.015 


0.203 


0.517 
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9 


0.845 


2.273 


0.19 


1.155 


10 


0.666 


10.601 


0.149 


3384 


11 


0.57 


2.708 


0.042 


0.584 


12 


1.891 


1.038 


0.501 


1.132 


13 


0.971 


1.982 


0.254 


0.97 


14 


0.318 


1.936 


0.086 


2.051 


15 


1341 


2.48 


0.239 


L96 


16 


8.027 


15.407 


1.225 


2.715 


17 


1377 


4.952 


0.318 


1.12 


18 


1.704 


17.385 


0.579 


5.66 


19 


0.371 


1.4 


0.048 


0.814 


20 


2.731 


16.279 


0.425 


2.863 


21 


1.19 


3.31 


0.472 


1.995 


22 


2.732 


6.471 


0,939 


2.153 


23 


0.604 


1.017 


0.052 


0.711 


24 


1.414 


3.103 


0.311 


1.783 


25 


0.931 


1.622 


0.199 


0.952 


26 


0.407 


1.326 


0.089 


1.333 


27 


4.435 


10.576 




2.872 


28 


43.665 


66.695 


10.098 


42.764 


29 


3.437 


9.292 


0.978 


2 88 


30 


1.205 


2.587 


0.483 


1 671 


31 


0.302 


0.426 


0.124 


0.599 


32 


7.773 


11.349 


0.139 


4.403 


33 


1.349 


24.279 




16.595 


34 


1.275 


4.285 




2.839 


35 


47.195 


97.372 




36.63 1 


36 


7.576 


11.165 




3.378 










vJ. iJiy 


38 


0.097 


0.341 




0.105 


39 


0.28 


6.33 




1.401 


42 


0.277 


16.007 




7.048 


44 


7.576 


11.165 




3.378 


46 


.115 


.699 


.058 


.362 


47 


1.345 


2.349 


.273 


.722 
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48 


6.243 


19.411 


1.265 


22.539 


49 


1.097 


3.349 


.493 


1387 


50 


.123 


1.082 


.079 


.771 


51 


2.426 


8.51 


.239 


4.688 


52 


1.878 


20.477 


.542 


12.057 


53 


.908 


2.386 


.259 


.43 


54 


.28 


1.371 


.073 


.865 


55 


2.808 


11.908 


.482 


12.604 


56 


2.078 


54.925 


.542 


46.465 


57 


2.217 


7.564 


.477 


4.125 


58 


.634 


3.592 


.224 


3.137 


59 


11.07 


28.623 


2.364 


12.139 


60 


1.477 


3372 


.23 


1.377 


61 


6.962 


10.808 


2.003 


2.678 


62 


.967 


2.136 


.14 


2.457 


63 


.807 


4.73 


.337 


2.242 


64 


1.095 


7.147 


.242 


1.451 


65 


.413 


2312 


.12 


1.502 


66 


1.071 


9.504 


.242 


2.231 


67 


.161 


1.198 


.064 


.982 


68 


1384 


4.073 


.138 


.73 


69 


.275 


1.645 


.056 


.774 


70 


12.991 


26.977 


3.792 


11.079 


71 


.48 


3.881 


.102 


1.028 


72 


2.11 


10.263 


.328 


3.33 


73 


2.788 


8.384 


.343 


2.754 


74 


.912 


3.331 


.262 


1.204 


75 


.198 


.84 


.161 


.415 


76 


.836 


1315 


509 




77 


.448 


1.987 


.106 


.976 


78 


.612 


5.756 


.333 


4.565 


79 


.666 


1.164 


.204 


.619 


80 


.091 


1316 


.021 


.892 


81 


.037 


.662 


.017 


.676 


83 


1.44 


17.896 


.236 


6.388 
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84 



.491 



.337 
.09 



.101 
.087 
6305 



.396 



85 
86 
87 
88 



32.507 



26.013 



9.217 



.051 



127.341 



30.814 



12.588 



5.132 



3.111 



.218 
26.998 
5.496 
17.437 




10 



15 



Functional Antagonism at a-1 Adrenoceptors 

Functional assays indicative of pharmacologically defined a-1 adrenoceptws 
were used to further characterize compounds. Inhibition of jrfjenylephrine (PE)- 
induced contraction of canine prostate smooth muscle can be correlated with a-lA 
adrenoceptor activation. Inhibition of PE-induced contracticm of rat spleen is 
representative of a-lB adrenoceptor antagonism and inhibition of PE-induced 
contraction of rat vas deferens correlates with a-1 A adrenoceptor antagonism (R. P. 
Burt, C. R. Chappie and I. Marshall, Br. J. Pharmacol. JOZ: P324 (1992)). For 
eadi of these models, agonist dose response curves were repeated against increasing 
concentrati<xis oS test agent to doive a Schild plot [log (EC50 -1) against log 
(molariQr of test agent)] to detemiine the pA2. Data for prazosin, terazosin and 
doxazosin actually dononstrate a more potent effect cm spleen anooth muscle by 
approximately an order of magnitude. 

Canine prostate strips were used in vitro as previously described (Pfieble, 
J.P., Boyce, A.J. and Caine, M., Fed. Proc, 45: 2609-2614(1986)), to detemine 
antagonist potencies against phenylephrine-induced contractions. 

The results are shown in Tables 2a and 2b. The results show that the 
compounds of the inventicm exhibit functional antagonism of a-1 adrenoceptors. 
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Table 2a. 

In Vitro Data Tor Functicmal Antaggoism at a- 1 Adrenoceptois 



Ex. No. 


pA2 

RatVas 

Defovns 


pA2 

Rat Spleen 


pA2 

Dog Prostate 




la-lA] 


[a-lB] 


[a-lA] 


1 


8.49 


8 


9.29 


2 


8.4 


8.16 


9.16 


3 


833 


7.91 


8.68 


5 


8.19 


836 


9.16 


8 


8.52 


8.26 


9.34 


9 


8.62 


8.05 


939 


10 


8.04 


6.89 


8.97 


11 


8.69 




8.92 


12 


8.07 


8.17 


7.67 


13 


8.12 


837 


9.07 




8.95 


7.69 


8.87 


39 


8.53 


7.52 




42 


8.24 


7.4 


9.58 


77 


9.32 


8.53 


9.4 


80 


9.05 


7.93 


9.2 


81 


8.9 


8.15 


9.45 


83 


8.07 


6.92 


7.95 


prazosin 


8.78 


9.51 


7.59 


terazosin 


8.04 


8.6 


7.44 


doxazosin 


8.69 


9.51 


7.59 
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Table 2b. 

In Vitro Data for Functimal Antagonism at a- 1 Adrenoceptors 



pA2 pA2 



Ex. No. Dog Prostate Ex. No. Dog Prostate 





[a-lA] 




[a-lA] 


4 


7.91 


53 


8.71 


6 


7.32 


54 


9.05 


7 


7.62 


55 


8.31 


14 


9.01 


56 


8.78 


15 


8.27 


57 


8.14 


16 


7.91 


58 


8.9 


17 


8.94 


59 


8.48 


18 


838 


60 


9.15 


19 


8.3 


61 


8.64 


20 


8.83 


62 


8.59 


21 


7.88 


63 


8.87 


22 


8.82 


64 


8.81 


23 


832 


65 


8.63 


24 


8.89 


66 


8.94 


25 


9,17 


67 


833 


26 


9.23 


68 


8.28 


27 


8.63 


69 


9.24 


28 


832 


70 


8.95 




8 91 


71 

r 1 


8 45 


30 


8.94 


72 


8.57 


31 


8.63 


73 


8.91 


32 


7.47 


74 


8.77 


34 


8.98 


75 


9.18 


35 


7.06 


76 


8.73 


36 


8.27 


77 


9.4 


37 


9.62 


78 


8.03 


38. 


9.64 


79 


9.01 


44 


8.27 


80 


9.2 


46 


9.24 


81 


9.45 


47 


8.79 


83 


7.95 
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48 8.19 84 8.09 

49 7.92 85 8.55 

50 9.2 87 8.89 

51 7.85 88 8.73 



In Vivo DeterminatiQn of Intraurethral Pressure flUP> in Canines 

The intraurethial pressure (lUP) model in aged canines is an accepted model 
erf* measuring the effect of prostate smooth muscle contraction cm urethral tone. 
5 Canines also have an enclosed prostate covering the urethral shaft thus providing an 
anatomical oorrdate with humans. 

Beagle dogs (Marshall Farms) greater that 2 years of age and weighing 
between 12 and 15 kg were pre-anesthetized with thiopental sodium 15 mg/kg i. v. 
(Pentothal™» Abbott) and then placed under general anesthesia (isoflurane). A 7F 

10 Swan-Ganz balloon catheter (Multiflex - list no. 41224-01, Abbott) was lubricated 
with a water soluble jelly, inserted into the urethral CHiflce and advanced 
approximately 40 cm in male dogs (considerably less in females) until the ballocxi tip 
was placed well inside the bladder. The balloon was then inflated with 1 mL of 
room air and the catheter slowly withdrawn just past the first resistance that is felt at 

1 5 the bladder neck. Preliminary expoiments in which dogs were sacrificed after such 
placement confirmed that this technique results in consistent positioning of the 
balloon within the {Hostatic urethra in males or the anrcsponding location in 
females. The ballocm port erf the catheter was connected to a Gould Statham P23Dd 
pressure transducer interfaced to a computerized data acquisition system (Modular 

20 Instniments, Inc., Malvern, PA) for the measurement of intraurethral pressure 
(lUP). 

Dogs were then treated with pn^nancdol to block the p-adrenoceptor agonist 
effects of test agonists. Dose-reqxmse curves of the intraurethral pressor effect of 
eixnq>hrine (EPI) were obtained hcfon and after each <rf up to 3 incieasing doses of 

25 a test antagonist (i.v.). Rfteoi minutes was allowed after each antagonist dose for 
equilibration before the next agonist dose-response was initiated. The increase in 
lUP caused a given s^sonist dose was allowed to return to baseline befcnre the next 
dose was given. The estimated antagonist dissociation constant (in vivo pseudo 
pA2) was detemiined by Schild analysis (Brune, et al., Drug Development Research 

30 (1995) in press). 
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The results are shown in Table 3. The results indicate that the compounds of 
the invention inhibit EPI induced increases in lUP. 

Tables 

5 Inhibition of EPI Induced Increase in Canine lUP 



Example 


Canine lUP 
pseudo pA2 


1 


8.37 


3 


8.22 


8 


8.3 


9 


8.12 


10 


8.0 


11 


8.06 


12 


7.36 


13 


8.82 


prazosin 


7.88 


terazosin 


6.91 


doxazosin 


6.90 



Spontaneously Hypertensive Rat fSHRI Model 

The SHR model historically has been used as a predictor for the hypotensive 

10 effects of a- 1 adrenoceptor antagonists. Male spontaneously hypertensive rats were 
anesthetized and the left femoral aitery and vein catheterized for the measurement of 
mean arterial pressure (MAP) and drug administration respectively. The arterial 
catheter was cormected to a Gould Statham p23ID transducer and the pressure 
waveform was recorded. MAP (mm Hg) and heart rate (HR, beats/min.) were 

1 5 determined on-line using a BUXCO Cardiovascular Analyzer. Aft^* a 30 minute 
pre-dose control period, each rat was given one dose of a test antagonist i.v. and the 
MAP and HR were monitored for an additional 2.5 hours. The area under the 
hypotensive response curve up to 60 minutes post dosing (Teo AUG) was 
determined using a trapezoidal rule integration of the percent change from control 

20 arterial pressure dataset 

The results are shown in Table 4. The results show that the compoimds of 
the invention are weakly hypotensive. 
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Table 4 

Spontaneously Hypertensive Rat (SHR) Assay 



1 Example 


SHR 




pseudo pA2 


1 


6.34 


2 


6.08 


3 


5.29 


5 


5.9 


8 


6.34 


9 


6 


10 


4.8 


12 


5.22 


13 


5.44 


prazosin 


7.4 


1 terazosin 


6.59 


1 doxazosin 


6.74 



Phannaceutical Compositions 
The preset invention also provides pharmaceutical compositions which comprise 
compounds of the }H^nt invention formulated together with one or more non-toxic 
phannaceutically aocq>table carrim. The pharmaceutical compositions may be specially 
10 formulated fen* oial administration in sdid or liquid fcmn, for parenteral injection, or for 
rectal administration. 

The pharmaceutical ccmpositions of this invention can be administered to humans 
and other animals cmlly, rectally, parenterally , intracistemally. intraperitoneally, 
topically (as by powders, ointments, or drops), bucally, or as an oral or nasal spray. The 
1 5 term "parenteral" administration as used hcrdn refers to mocfes of administration which 
include intravenous, intramuscular, intraperitoneal, intrastmial, subcutaneous and 
intraarticular injection and infusion. 

Phannaceutical compositions of this inventicHi fcsr parenteral injection comprise 
phannaceutically acoeptaUe sterile aqueous or nonaqueous solutions, dispersions, 
20 suspensions or emulsions as well as sterile powders for reconstitution into sterile 
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injectable solutions or dispersions just prior to use. Examines of suitable aqueous and 
nonaqueous carriers, diluents, sdvents or vehicles include water, ethanol, polyols (such 
as glycerol, pix^ylene glycol, polyethylene glycol, and the like), and suitable mixtures 
therec^, vegetable ca\s (such as cdive oil), and injectable organic esters siK^h as ethyl 

5 oieate. Prop^ fluidity can be maintained, for example, by the use coating materials 
such as lecithin, by the maintenance of tfie required particle size in the case of 
dispersions, and by the use of surfactants. 

These compositions may also ccxitain adjuvants such as preservative, wetting 
agents, emulsifying agents, and disp^ising agents. Prevention of the action of 

10 microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlcHobutanol. phenol sortnc add, and the like. It may 
also be desirable to include isotcmic agents such as sugars, sodium chloride, and the like, 
Prolonged absorption of the injectable pharmaceutical f c^m may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

15 In some cases, in order to prolong the efiect of the drug, it is desirable to slow the 

absorption of the drug from subcutaneous cr intramuscular injection. This may be 
accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubUity. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. 

20 Alternatively, ddayed absorpticm cf a parenterally administered drug form is 
accomplished by dissolving or suspending the drug in an oil vehicle. 

Injectable depot fonns are made by fcxming microencapsule matrices df the drug 
in Uodegradable polymers such as polylactide-pdyglycolide. Depending upon the ratio 
of drug to polymer and the nature of the particular polymer employed, the rate of drug 

25 release can be controlled. Examples of other biodegradable polymers include 

poly(orthocsters) and p<dy(anhydrides) Depot injectable formulations are also prepared 
by entrapping the drug in Uposomes or microemulsions which are compatible with body 
tissues. 

The injectable formulations can be sterilized, for example, by nitration through a 
30 bacterial-retaining Alter, or by irKX^poraling sterilizing agents in the form o( sterile solid 
compositions whid) can be dissolved or dispersed in sterile water or oth^ sterile 
injectable mediiun just priw to use. 

Solid dosage forms for oral administration include c^ules, tablets, pills, 
powders, and granules. In such solid dosage forms, the active compound is mixed with 
35 at least one inert, pharmaoeutically accej^le exdpient or carrier such as sodium dtmte or 
dicalcium phosphate and/or a) Tillers or extenders such as starches, lactose, sucrose. 
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glucose, mannitol, and silicic add, b) binders sudi as, for example, 
carboxymetfiylcelluiose, alginates, gelatin, polyvin)4pym>lidQne, sucrose, and acada, c) 
humectants such as glyoeixri, d) disintegrating agents such as agar-i^, caldum 
carbonate, potato or tapioca starch, alginic add, certain silicates, and sodium carbwate, 
5 e) solution retarding agratssudi as paiafHiuO^^bscHptia^ 

ammonium compounds, g) wetdng agents such as, for example, cetyl alocAol and 
glyceixd mcmosteaiate, h) abscMrbents such as kaolin and bentonite day, and i) lubricants 
sudi as talc, caldum stearate, magnesium stearate, solid polyediylene glycols, sodium 
lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage 

10 form may also comprise buffering agents. 

Sdid ccHnpositions of a similar type may also be onployed as flllers in soft and 
hard-filled gelatin capsules using such exdpients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, (hUs, and granules can be 

15 prepared with coatings and shdls such as enteric coatings and other coatings well known 
in the phamiaceutical formulating art They may oi^onally contain opadfying agents and 
can also be of a composition that they release the active ingredient(s) only, or 
preferentially, in a certain part of the intestinal tract, optionally, in a delayed maimer. 
Examples of embedding compositions which can be used include polymeric substances 

20 and waxes. 

The active compounds can also be in microencapsulated fcnm, if Bppmptiatc, 
with one or more of the above-mentioned exdpients. 

Liquid dosage forms for oral administration incliKle pharmaoeutically acoeptable 
emulsicms, sduticms, suspensions, syrups ami elixirs. In addition to tiie active 

25 compounds, the liquid dosage forms may contain inert diluents commonly used in Ae art 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethyl alcohol, isopiopyl alcc^l, ethyl carbonate, eth)i acetate, benzyl alcohol, benzyl 
benzoate, prc^ylene glycol, 13-butylene glycol, dimethyl formamide, dls (in particular, 
cottonseed, groundnut, com, germ, dive, castor, and sesame oils), glycerol, 

30 tetrahydrof urf uryl alcohol, pdyetfaylene glycols and fatQr add esters of sorUtan, and 
mixtures thereof. 

Besides ineit diluents, the oral compositions can also include adjuvants sudi as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 
perfuming agents. 
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Suspensions, in additicMi to the active compounds, may contain suspending agents 
as, for examine, ethoxylated isostearyl alcohols, polyoxyethylene sortatol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentCMiite, agar-agar, and 
tragacanth, and mixtures thereof. 

5 Compositions for rectal administration are preferably suppoatcnies which can be 

prepared by mixing the ccxnpounds of this invention with suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax 
which are solid at room temperature but liquid at body temperature and therefcne melt in 
the rectum and release the active ccxnpound. 

10 Compounds of the present inventicm can also be administered in the form of 

liposomes. As is known in the art, liposomes are generally derived from phospholipids 
or other lipid substances. Liposomes are formed by mono- or multi-lamdlar hydrated 
liquid crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabdizaUe lifHd capable of forming liposomes can be used. The 

15 present compositions in liposome form can ccxitain, in addition to a compound of the 
present inventicm, stabilizers, preservatives, excipients, and the like. The preferred lipids 
are the phospholipids and the fdiosphatidyl cholines (lecithins), both natural and 
synthetic. 

Methods to fonn liposomes are known in the art. See, for example, Ptesoott, 
20 Ed.. Methods in Cell Biology , Volume XIV, Academic Press, New York, N.Y. (1976), 
p. 33 et seq. 

Dosage fcxms for topical administraticm of a compound this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a phannaceutically acceptable carrier and any needed preservatives, 

25 buffers, or propellants which may be required. Oplhalmic fonmulations, eye ointments, 
powders and solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of 
this invention may be varied so as to obtain an amount of the active ccHnpound(s) that is 
effective to achieve the desired ther^utic response for a particular patient, compositions, 

30 and mode of administration. The selected dosage level will depend upon the activity of 
the particular compound, the route of administration, the severity of the condition being 
treated, and the ccxidition and prior medical histc»y of the patimt being treated. 
However, it is within the skill of the art to start doses of the compound at levels lower 
than required for to achieve the desired therapeutic effect and to gradually increase the 

35 dosage until the desired effect is achieved. 
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Generally dosage levels of about 0.01 to about SO, more preferably of about 0.05 
to about 5 mg oT active ccmpound per kUogram oi body weight per day are administered 
orally to a mammalian patient If desired, the rffective daily dose may be divided into 
multiple doses for purposes of administration. e.g, two to four separate doses per day. 
5 While the compounds of the invention can be administered as the sde active 

pharmaceutical agent, they can also be used in oraibination with a 5-a reductase 
inhibited. A particulariy preferred 5-a reductase inhibitor for use in coadministraticxi 
with compounds of tiie present invention is the compound having the generic name 
finasteride. 

10 Methods for preparing the compounds of the invention are shown in 

Schemes l-VI. In the following Schemes. Ri and R2 are indepttidentiy hydrogen, 
alkoxy. hydroxy, alkyU halo, carboxy, or alkoxycarbonyl. 

Sdieme I illustrates the general jHocedure for Uie preparation of the 
compounds of the invention. Compound 1. prepared by the procedures described in 

15 United States patent No. 4,618,683, which is incorporated herein by reference, is 
reacted witii chloroacetomtrile under nsildly basic conditions (f^^ 
diisopropylethylanune, trietiiylamine and the like) to afford the cyanomethyl 
compound 2. The nitrile is dissolved in an inert solvent (for example, THF, eth^ 
and the like) and treated with a redudng agent (for example, lithium aluminum 

20 hydride, dibcxane or catalytic hydrogenation and die like) to give the ethylene 

diamine compound!. Thedianuneisreacledwiththeisocyanate^of thearcmiatic 
ccmipound U. prepared from ttie aromatic amine by treatment witii jdiosgene or 
triphosgene. to give the pyrimidine dione ^ 

Alternatively as shown in Schone II. the diamine can by prepared by taking 

2S diester prepared by the procediues described in United States patent No. 
5.049464, which is iiKX>rporated herein by reference, in an inert solvent (for 
example. THF or etiier and tiie like) and reducing the diester with a reducing agent 
(for example, lithium aluminum hydride ot dib^ane and the like) to give the did 7. 
The diol is reacted witii an approjMiale reagent to form leaving groups (for example, 

30 a mesylate or tosylate and the like) giving compound g. Treatment of compound 8 
with tiie j^jproimate diamine (H2N-(CH2)ii-NH2 or syntiion) witii heating gives tiie 
pynolidine amine 9. Compound 2 can be further elaborated by tiie {rocedures 
described in Sdi^e I to give the Anal compound IQ. 

The compounds dT the invention can also be prepared by the procedures 

35 illustrated in Scheme III. Compound ^ is reacted with a haloalkyl isocyanate (for 
example, 2-chloroethy] isocyanate) by the procedures described in Eur. /. Med. 
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Chem. 2&' 499 (1993), which is incorporated herein by reference, to give haloalkyl 
urea il. Compound 1, as previously described in Scheme I, is reacted with 
compound JI to give the final product 5- 

The preparation of chiral cis intermediates is shown in Scheme IV. 

5 DihydronajAthylene- 1 -carboxyhc acid 12 is esterified (fOT example, using 
diazometfaane or alcohol with a trace of sulfuric acid) to give compound 13. 
Treatment of tte a,p-unsaturated ester with lithium cyanide in DMF and acetic acid 
affords the cyano compound 14. The nitrile ester is hydrdyzed (for example, using 
KOH in ethanol/water) to give the dicarboxylic acid 15. Treatment erf the diacid with 

1 0 acetic anhydride under reflux affords the cyclic anhydrides 16a and 16b. The 
anhydrides are reacted with optically active (S)-(-)-a-methylbenzylamine to give 
both the (3aR,9bR)-compound 18 and the (3aS,9bS)-compound 12 as a mixture of 
imides separable by crystallization. Ccxnpounds 17 and Ig are reduced (for 
example, with diborane) to give the corresponding N-substituted pyrrdidine 

1 5 compoimds IS and 2Q. Catalytic hydrogenation affords chiral intomediates 21 and 
22. These pyrrdidines can be further elaborated by the procedures described in 
Schemes I and III to give the final products. 

A preferred embodiment is shown in Scheme V. Compoimd 23 wherein R 
is a carboxy protecting group is reacted with 2-chloroethyl isocyanate to give urea 

20 24. Compound 24 is reacted with compound 2^ in a solvent sudi as DMSO in the 
presence of a non-nudeophilic base such as diisopropylethylamine to give the ring 
closed coufded product 22- 

Another f^-eferred embodiment in shown in Scheme VI. The aromatic 
carboxy-protected amine 28 is reacted with trijAosgene to give isocyanate 22. The 

25 isoc>*anate is reacted with amine 30, prepared by the procedure described in Scheme 
I or II, to cyclize and couple in one step to give compound 31. 
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Scheme 11 




wo 96/22991 



PCTAJS96/00178 




wo 96/22991 



PCT/US96/00178 




wo 96/22991 



PCTrtJS9d/00178 




wo 96/22991 



PCT/US96/00178 



44 

Scheme V 




H 



2Z 



wo 96/22991 



PCT/US96/00178 



45 

Scheme VI 




NH2 



ai 



The forgoing may be better understood by reference to the following 
examples which are provided f<x illustration and not intemled to limit the scope of 
5 the inventive omoepL 

The following abbreviations were used: BH3*DMS {or borane 
dimethylsulfide complex^ DMF for dimethylfonnamide, DMSO for 
dimethylsulfonde^ EtsN for triethylamine, EtjO for diethyl ether, EtOAc fw ethyl 
acetate, EtOH for ethanol, KOtBu for potassium teit-butoxide, LDA for lithium 
10 diisopropylamide, MeOH for methanol, NaOEt for sodium ethoxide, iPK)H for 
isopropyl alcohol and THF for tetrahydrofuran. 



15 
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Example 1 

•^.f2-ff iV9-Methoxv-2^3a.4.5.9b-hexahvdro-r 1 Hl-benzfelisoindoU 1-vikthvll- 
f 1 H_^Hl.quinazoline-2.4/ 1 H-^KD-dione hydrochloride 

5 Exam|de lA 

cis.6.Methoxv-f2-cvanoinethvn-23 la 4 .5 Qb-hexahvdfo-riHlbenzrelisoindole 

Cw-6-melhoxy-233a,4^^hexahydro-(lH]benz[e]isoindole (239 g, 10 
mmd). prepared by the poroedures described in Unites States patent No. 

10 4,618,683. whidi is incoiporated hoein by reference, and chloroacetonitrile (0.67 
mL, 10.6 mmol) were combined in 10 mL acetonitrile and S mL 
ethyldiisqnopylamine and heated at 70° C for 1 h. The reaction was quenched in 
5% NaHCQs, and extracted with ethyl acetate (2X). The organic extracts were 
washed with water (2X) and brine (IX). dried (Na2S04) and ev24X>rated toyidd 

15 2.20 g of the tiUe compound as an off white solid (90%). NMR (300 MHz, 

CDO3) 6 1.60 (m, 2H), 1.80 (m, IH), 2.58 (m. 3H). 2.77 (m. IH). 3.23 (m, 2H), 
3.48 (I. IH). 3.64 (s. 2H). 3.81 (s, 3H). 6.70 (d. IH), 6.74 (d. Ih). 7.12 (t, IH). 

Example IB 

20 cM-6-Methoxv-f2-f2-aminoethvn>-233a. 4A9b-hexahvdro-riHlbenzfe1isoindole 

UAlHt (2.40 g, 62 mmol) was suspended in THF ( 100 mL) and colled to 0" 
C. The compound resulting from Example lA (2.20 g, 9.0 mmol) was dissolved in 
THF ( 10 mL) and added dropwsie to the above LiAlHt suspension. The reaction 

25 was then stirred at room temperature for 1.5 hours, quenched by addition of H2O 
(2.2 mL). 15% NaOH (2.2 mL), and H2O (6.6 mL), filtered through celite, 
washing with several potions of hot THF, adn the solvent evaporated toyieid the tide 
compound (2. 15 g. 93%) as a cdoriess oil. »H NMR (300 MHz, CDQs) b 1.50 
(m. 3H). 1.72 (m. IH), 2.19 (m, 2H), 2.52 (m, 3H), 2.70 (m, IH), 2.80 (t. IH), 

30 3.21 (dd, IH), 3.28 (t, IH), 3.40 (m, IH), 3.80 (s, 3H), 6.67 (d, IH). 6.75 (d, 
1H),7.11 (t, IH). 



35 
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Example IC 

3-r2.fci5^Methoxv-233a.4.5.9b-hexahvd ro-riH1-benzre1isoindol-l-vnethvll. 
flH.3Hl.qiiina7 r>Hne-2.4^1H3Fn-dione hydrochloride 
2-Carboethoxy-pbenylisocyanate (0.20 g, 1.0 mmol) was prepared by the 
5 reaction of 2-carbo^oxyamline and trii^osgene in tduene at reflux, fdlowed by 
removing the solvent in vaaio. The isocyanate and the compound resulting from 
Example IB (0.24 g, 1.0 mmd) were comUned in 40 mL a[ tduene and heated at 
■ reflux for 3 hours. The product was thai partiticMied between 5% NaHCOj and hot 
ethyl acetate, and the organic phase was dried (K2CO3) and evaporated. The 
10 resulting prodiKt was oonvoted to ite hydroddcxide salt and recrysiaUized from 
ethand-ether to yield 0.12 g of die title compound as a white solid. NMR (300 
MHz.DMSO^i6) 6 7.92 (d, IH), 7.65 (t, IH), 7.12-7.27 (m, 2H), 7.08 (t, IH), 
6.72 (dd, 2H). 4.02 (t, 2H), 3.73 (s, 3H), 3.12-33 (m, 3H), 2.52-2.65 (m, 3H), 
2.38-2.48 (m, 2H). 2.1-23 (m. 2H). 1.57-1.68 (m. IH), 137-1.5 (m, IH). Anal 
15 calcd for C23H25N3O& • HQ • H2O: C, 61.95; H, 633; N, 9.42. Found: C, 
61.94; H. 6.10; N. 9.18. 

3-r2-fc«.6-Methoxv-233 a.4.5.9fa-hexahvdro-riH1-benzrelisoindol-l-vnethvll-7- 
methvlthienor3.2-d1pvrimid ine-2.4( lH3m-dione hydrochloride 

20 2-Carbomethoxy-4-methyl-thiophene-3-isocyanate (0.22 g, 1 . 1 mmd), 

prepared from the amine and diphosgene by the procedure described in Example IC, 
and the compound resulting from Example IB (0.24 g, 1.0 mmd) were treated by 
the procedures described in Example IC to yield 0.12 g d" the title compound as a 
white solid, m.p. 255-257 "C. m NMR (300 MHz, CDCI3) of the free base 6 

25 1.46-1.58 (m, IH), 1.69-1.81 (m, IH), 2.20-235 (m, 2H), 2.28 (d. 3H). 2.48- 
2.60 (m. 2H). 2.64-2.90 (m. 3H), 336-3.50 (m, 3H). 3.81 (s. 3H), 4.21 (t. 2H), 
6.67 (d, IH). 6.74 (d. IH). 7.10 (t. IH). 731 (d. IH). MS (DCI/NH3) m/e412 
(M+H)+. Anal calcd for C22H25N3OSS • HCl • 0.5 H2O: C, 57.82; H. 5.96; N, 
9.19. Found: C, 58.01; H, 5.95; N, 9.08. 

30 

Examine 3 

3.r2-frLc^Methoxv-233a.4.5.9b.hexahydro-flH1-benzfelisoindoKl-ynethyl1- 
thienor23^pvrimidine-2.4flH3m.dione hydrochloride 
2>Amino-3-caiboedioxythiq)hene, prepaxed by the mediod oi Oewald, 
35 Chem. Ber. 9& 3571 (1965). was treated with 2-cUoroethyl-i80cyanate by the 

procedures described by Romeo. etaL in Eur. J. Med. Chem., 2S: 499-504 (1993). 
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The resulting urea (0.67 g, 2.4 tnmol) and cw-6-methoxy-233a,43,9b-hexahydro- 
[lH]-benz[e]isoindole (0.45 g. 2.2 nunol), prepared by the procedures described in 
United States patent No. 4,618.683, which is incorporated herein by reference, and 
0.4 mL diisq}ropylethylamine in DMSO (1 mL) were heated at 100 °C for 13 
5 hours. The reactitm was quenched in H2O and exu-acted with ethyl acetate. The 
combined organic extracts were dried and (xmcentrated in vacuo resulting in a urea 
esto: intomediate which was treated with 0.25 mL 1 .0 M KOlBu in etbanol (2 mL) 
at reflux for 03 hours. After purification by column chromatography duting with 
95:5 ethyl aoetate-ethanol and convrasion to its HCI salt the title compound (030 g. 

10 54%) was obtained as a white solid. m.p. 192-194 **C. NMR (500 MHz, 
DMSOde) 6 1.53-1.63 (m. IH), 1.75-1.82 (m. IH). 238-2.55 (m, IH), 2.60- 
2.68 (m. IH). 2.68-2.78 (m. IH). 2.91-3.05 (m, IH), 333-3.54 (m, 3H). 3.71- 
3.86 (m. IH). 3.78 (s, 3H), 3.93-4.24 (m, 4H), 6.75 (d. IH). 6.83 (d. IH), 7.11- 
7.20 (m, 3H). MS (DCI/NH3) m/e 398 (M+H)"^. Anal calcd for C21H23N3OSS • 

15 HCI • 0.25 H2O: C, 57.53; H, 5.63; N, 9.58. Found: C, 57.48; H, 5.68; N, 
9.43. 

Sample 4 

3-r2-fci5-6-Methoxv-233a.4.5.9b-hexahvdro-riHl-benzfe1isoindol -l-vnethvll-5- 
niethvlthienor23-dlpvrimidine-2.4nH.3H)-dione hydrochloride 

20 2-Amino-3-caiboethoxy-4-methylthiophene was treated with 2-chloroethyl- 

isocyanate by the procedures described in Example 3. The resulting urea (035 g. 
1.2 mmol) and c/j-6-methoxy-233a,4A9b-hexahydro[lH]-benz[e]isoindole (0.23 
g, 1. 1 mmol) were treated by the procedures described in Example 3 to afford the 
title compound (0. 1 1 g, 41%) was obtained as a white solid, m.p. 179-181 C. ^H 

25 NMR (500 MHz, DMSOde) 6 1.40-1.48 (m, IH). 1.60-1.67 (m. IH). 2.12-2.19 
(m. IH). 2.24 (dd, IH), 234 (s. 3H). 2.41-2.49 (m. 2H), 2^2-2.63 (m. 3H). 
3.13 (I, IH), 3.23-330 (m. 2H). 3.75 (s, 3H), 3.94 (u 2H), 6.64 (s. IH), 6.72 (d. 
IH), 6.74 (d, IH). 7.08 (t. IH). MS (DCI/NH3) m/e 412 (M+H)"^. Anal calcd for 
C22H25N3O3S • HCI • 2 H2O: C, 54.59; H, 6.25; N. 8.68. Found: C. 5430; H, 

30 5.64; N. 8.47. 

Examine 5 

3-f2-fc«-6-Methoxv-23:^43.9b-hexahvdro-flHl-benzfelisoindol-l-vltethvn- 
thienor3.2-dlpvrimidin6-2.4flH3m-dione hydrochloride 
3-Amino-2-carboethoxythiophene was treated with 033 equivalent 
35 triphosgene by the procedures described in Example IC. The resulting isocyanate 
(0.21 g, 1.15 mmol) and the compound resulting from Example IB (0.24 g, 1.0 
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mmol) were treated by the piooedures described in Example IC to yield the title 
compound (0. 12 g, 28%) as a white solid. m.p. 190-192 *C. NMR (300 MHz. 
CDQs) 8 1.55-1.68 (m, IH), 1.85-1.98 (m. IH), 2.53-2.65 (m, IH). 2.70-2.83 
(m, 2H), 2.83-2.96 (m, 2H), 339-3.50 (m, 2H), 3.67 (q, IH), 3.82 (s, 3H), 
5 4.08-430 (nu 2H). 437 (t. 2H), 6.74 (t, 2H). 6.84 (d. IH). 7.15 (t. IH), 7.62 (d. 
IH). 8.17 (bs. IH). MS (Da/NH3) m/e 398 (M+H)+. Anal calcd for 
C21H23N3O5S • HQ • 0.75 H2O: C, 5637; H. 5.74; N. 939. Found: C, 5632; 
H. 5.86; N, 8.90. 

Example 6 

10 3-r2-rc«-6-Methoxv-233a.4^.9b-hexahvd ro-riH1-benzfe1isoindol-l-vnethvn-5- 
phenvl-thienof23-d1Pvrim idine-2.4r lH3H>-dione hydrochloride 
2-AniuK>-3-Caibodhoxy-4-phenylthiophene. prepared by the procedure of 
Oewald, et al. Chem. Ber. 99 (196Q, was treated with 2-chloroethylisocyanate 
by the procedures described by Romeo, et aL in Eur. J. Med. Chem., 28: 499-504 

15 (1993). The resulting urea (0.59 g, 1.65 mmol) and cw-6-methoxy-233a,4A9b- 
[lH>benz[e]i8oindde (031 g, 1^ mraxA) were treated by the procedures desoibed 
in Example 3 to yield the title ocmpound (0.15 g, 42%) as a white aciid. m.p. 176- 
178 lHNMR(400MHz,DMSOKl6)6 1.49-1.58 (m. IH), 1.79-1.86 (m, IH). 
239-2.47 (m, IH), 2.54-2.62 (m, IH). 2.65-Z73 (m, IH), 2.76-2.93 (m, IH), 

20 3. 12-3.52 (m, 4H). 3.55-3.65 (m. IH). 3.71-3.83 (m. IH), 3.75 (s, 3H), 4.05- 
4.14 (m, 2H). 6.72 (d. IH). 6.79 (d. IH), 7.12 (t. IH), 732-739 (m. 3H). 7.41 
(dd, 2H). MS (DCI/NH3) m/e 474 (M+H)"*". Anal calcd for C27H27N3Q3S • HCl • 
H2a C, 61.41; H, 5.73; N. 7.96. R)und: C, 61.80; H, 5.83; N. 7.81. 

25 Example 7 

342-rf»-6.Meth6xv-233a.4j5.9b-hex ahvdro-flH1-benzre1isoindol-l-vl>ethvn-6- 
phenvl-thienor 23-dlDVTimidine.2.4f lH3H^-dione hydrochloride 
2-Amino-3-Carboethoxy-5-|Aenylthi(^haie, prepared by the procedure of 
Gewald, et al, Chem. Ber., S^: 99 (1966), was treated with 2-chlOToethylisocyanate 

30 by the procedures described in Eur. J. Med. Chem.. 28: 499-504 (1993). The 
Insulting urea (0.42 g, 1.45 mmol) and cw-6-methoxy-233a,4.5.9b-[lH]- 
benz[e]isoindole (0.22 g, 1.1 mmd) were treated by die procedures described in 
Example 3 to yield the title compound (0. 1 1 g, 42%) as a white sdid. m.p. 248- 
250 •€ (dec.). ^H NMR (500 MHz. DMSC><J6) 6 133-1.64 (m. IH). 1.74-1.83 

35 (m, IH), 238-2.52 (m. IH). 2.62-2.78 (m. 2H). 2.94-3.06 (m. IH). 3.28-334 
(m. IH), 3.40-3.54 (m. 3H), 3.77 (s, 3H), 3.79-4.03 (m, IH), 4.08-4.26 (m. 
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3H). 6.75 (bs, IH), 6.83 (d, IH). 7.16 (t, IH), 732 (t. IH). 7.42 (t. 2H). 7.61 (s. 
IH), 7.67 (d, 2H). MS (DCI/NH3) m/e 474 (M+H)+. Anal calcd for 
C27H27N30aS • HCI • 0.5 C, 62.48; H, 5.63; N, 8.10. R)und: C, 6239; 
H. 5.58; N. 8.04. 
5 Examples 

3-r2-fc«^Methoxv.2 33a.4A9b-hexahvdiD-riH1- benzre1isoindol.l-vi>ethvll- 
thienof3.4-dTpvrimidine-2.4( lH3H^-dione hydrochloride 
3-Amino-4-carboetboxythiophene, prepared by the method of Baker, et al., 
J. Org. Chem., 18: 138 (1953), was treated with 033 equivalent triphosgene. The 
10 resulting isocyanate (0.29 g. 1.6 mmol) and the compoimd resulting from Example 
IB (030 g, 1.2 mmd) were treated by the procedure described in Example IC to 
yield the title compound (0. 15 g, 45%) as a white solid. m.p. 205-210 "C. 
NMR(300MHz,CDCl3)6 1.54-1.88 (m, IH), 1.82-1.94 (m, IH), 2.52-2.65 (m, 
IH), 2.71-2.86 (m, 4H), 3.25-3.38 (m. 2H), 3.66-3.79 (m, IH), 3.83 (s, 3H). 
15 3.98-4.18 (m. 2H), 4.29 (t, 2H), 6.55 (d, IH). 6.71 (d, IH). 6.77 (d, IH), 7.13 
(t, lH).8.10(d. IH). MS(DCI/NH3)m/e398(M-(-H)'^. Anal calcd for 
C2iH23N3CbS- HCI - 1.5 H2a C. 54.72; H. 5.90; N, 9.12. Found: C, 54.89; 

H, 5;N, 8.73. 

Example 9 

20 3.f2-rgij-6.Methoxv-233a.4.5.9b-hexahvdro-riHl-benzrelisoindol-l-vltethvH-8- 
methoxv-quinazoline-2.4(^ lH3H)-dione hydrochloride 
2-Methoxy-6-carfooethoxyaniline was treated with 033 equivalent 
triphosgene. The resulting isocyanate (030 g, 1.1 mmol) and the compound 
resulting from Example IB (0.25 g, 1.0 mmol) were treated by the procedures 
25 described in Example IC to yield the title compound (0. 15 g, 33%) as a white solid. 
m.p. 233-235 »C. ^H NMR (300 MHz, CDCI3 of the free base 6 7.68 (dd. IH). 
7.08-7.2 (m. 3H), 6.75 (t. 2H), 4.42 (m, 2H). 4.1-4.28 (m. 2H), 3.98 (s. 3H), 
3.82 (s, 3H), 3.68 (q, IH), 3.41 (m. 2H), 2.7-2.98 (m. 4H), 2.51-2.63 (m, IH). 

I. 88-1.98 (m, IH). 1.52-1.68 (m, IH). MS (DCI/NH3)m/e422(M+H)"*". Anal 
30 calcd for C24H27N3Qt • HCI • 1.25 H2O: C. 59.94; H. 5.83; N. 8.74. Found: C. 

60.06; H, 5.74; N, 8.73. 

Examine 10 

3-r2-rc»-6-Methoxv-233a.4.5.9b.hexahvdro-flHl-benzfelisoindol-l-vl^ethvn- 
6.7-dimethoxv-quina2oHne-2.4r lH3H)-dione hydrochloride 
35 2-Carboethoxy-4,5-dimethoxyaniline was treated with 033 equivalent 

triphosgene. The resulting isocyanate (035 g. 2.2 mmol) and the compoimd 
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resulting from Example IB (0.49 g, 2.0 mmol) were treated by tfie procedures 
described in Example IC to yield the title ccsnpound (0.60 g, 66%) as a white sc^d. 
IH NMR (300 MHz. DMSO^le) 6 73 (d. IH). 7.18 (I. IH), 6.7-6.9 (m. 3H), 4.1- 
4.3 (m, 3H), 3.9-4.1 (m, IH). 3.85 (s, 3H), 3.8 (s, 3H.), 3.7 (s. 3H), 3.4-3.58 
5 (m. 4H), 2.92-3.6 (m, 2H). 2.6-2,85 (m. 2H). 1.73-1.88 (m, IH), 1.52-1.68 (m, 
IH). MS (DQ/NHs) m/e 452 (M+H)"*". Anal calcd for C2SH29N3Q5 • HCl: C, 
6133; H. 6.20; N.&61. Found: C. 61.29; H. 6.28; N. 8.45. 

Example 11 

10 3-r2-fgtg-6-Methoxv-233a4A9b-hexah vdro-riH1-benzrelisoindol-l-vl)ethvn-7- 
chloro-quinazoline- 2.4f lH3H)-dione hydrochloride 
2-Carboethoxy-5-chloraaniline was treated with 033 equivalent triphosgene 
by the procedures described in Example IC. The resulting isocyanate (0.26 g, 1.25 
mmol) and the compound resulting from Examfde IB (0.25 g, 1.0 mmol) were 

IS treated by the procedures desoibed in Examine IC to yield die tide compound (0.12 
g. 25%) as a white solid. m.p. >250 »C (dec.). IH NMR (300 MHz. DMSOd6) 6 
7.95 (U IH). 7.28 (m. 2H). 7.18 (t. IH), 6.84 (m, IH). 6.75 (t. IH). 3.95-43 (m. 
4H), 3.78 (s. 3H). 3.42-3.58 (m. 4H). 2.92-3.1 (m, 2H). 2.6-2.85 (m. 2H), 1.7- 
1.86 (m. IH). 1.52-1.68 (m, IH). MS (DQ/NHs) m/e426(M+H)+. Anal calcd 

20 for C23H24N3O&CI • HQ • 0^ H2a C. 59.17; H. 5.51; N. 9.00. Found: C. 
59.10; H, 5.52; N. 8.95. 

Example 12 

^41-frrt-6-Methoxv-23 3a.4.5.9b.hexahvdfo-riHI-benzfelisoindol.l.vnethvll.5. 
methvl-quinazolin e-2.4nH3HV-dic»ie hvdrochlOTide 

25 2-Carbometboxy-3-methylamline was treated with 033 equivalent 

triphosgene by the procedures described in Example IC. The resulting isocyanate 
(0.28 g, 1.4 mmol) and the compound resulting from Example IB (0.28 g, 1.1 
mmol) were treated as described by the {TOcedures described in Examine IC to yield 
the uUe compound (0.16 g. 28%) as a white solid. m.p. 178-180 °C. ^H NMR (300 

30 MHz, CDCI3) of the free base 6 7.38 (t. IH). 7.17 (t, IH). 6.92 (dd, 2H). 6.72 
(dd, 2H). 4.12-4.42 (m, 4H), 3.82 (s, S=3, 3.68. q Hz, IH), 3.4-3.58 (m, 2H), 
2.93-3.06 (m, 2H). 2.7-2.85 (m, 2H). 2.73 (s, 3H). 2.51-2.65 (m. IH), 1.87-2.0 
(m, IH). 1.53-1.1 (m, IH). MS (DCI/NH3) m/e 406 (M+H)"^. Anal calcd for 
C24H27N3CS • HCl • H2O: C. 62.67; H. 6.57; N. 9.14. Found: C, 62.72; H, 

35 6.17; N, 9.08. 
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342-rGaR.9bRVci:y^6-M ethoxv-233a.43.9b-hcxahvdrc>-riH1-bcnzreli 

vl>ethvlMhienor23-d1pvrim idine-2.4/ lH3H)-dione hydrochloride 

5 Example 13A 

S-Methoxv3.4-dihvdrona^Athalene>l-c arfaoxvlic acid methvl ester 
5-Methoxy-3,4-dihydrQnaphthalene- 1 -carboxylic add ( 100 g, 490 mmol) 
was dissolved in 800 mL of methanol and 20 mL of 96% H2SO4, and heated at 
reflux for 18 hours. The reaction was then cooled and evaporated under reduced 
1 0 pressure to a volume of 100 mL, and quenched on ice. The aqueous mixture was 
extracted with diethyl ether (3 x 100 mL), and the organic phase was washed with 
water, 5% aqueous NaHCOj, brine, and then dried (MgS04) and evaporated to 
yield 101 g (94%) of the title compound as a ooloriess oil. iH NMR (300 MHz, 
CDCI3) 6 236 (m, 2H), 2.78 (t, 3H), 3.83 (s, 6H). 6.82 (d, IH), 7.14 (t, IH), 
15 7.19 (t, lH),7.40(t, IH). 

5-Methoxv-2-<:vano -1^3.4-tetrahvdrohaDhthalene>l>carix> methvl ester 

A solution of 1 100 mL 03 M I^CN (5S0 mmd) in DMF and acetic acid 
(27.7 mL, 483 mmol) was prepared. The product resulting from Example 13A (101 

20 g, 0.460 mmol) was dissolved in 100 mL DMF, and added over 15 minutes to the 
above solution. The reaction was stirred at 25 "^C for 3,5 hours, and then poured 
onto ice/H20 (5000 mL). The aqueous mixture was extracted with ether (3 x 500 
mL), and the organic extracts were washed with H2O and brine, dried (MgS04) and 
evaporated to dryness to yield 103.4 g (92%) of a light yellow oil as a mixture of cis 

25 and trans isomers of the desired product. NMR (300 MHz, CDCI3) 6 2.00 - 
238 (m, 2H), 2.50 - 3.10 (m, 2H), 330 - 3.52 (m, IH), 3.77 (s, 3H), 3.83 (s, 
3H), 4.07 (m, IH), 6.77 (d, IH), 6.89 (d, IH), 7.27 (m, IH). 

^mpk 13c 

30 5-MethoxV' 1.23.4>tetrahvdronaphthalene- 1 .2-dicarboxvhc acid 

The nitrile ester resulting from Example 13B ( 103 g, 422 inmol) was 
dissolved in 700 mL ethanol and 700 mL 45% aqueous KOH* and the reaction was 
heated at leflux for 10 hours. The cooled solution was diluted with 1.5 kg of ice 
and acidified to pH 1 with concentrated aqueous HCl. The resulting product was 

35 collected by flltration, washed with H2O (3 x 2(X) mL) and dried under vacuum to 
yield 653 g (62%) of the title compound as a white solid, m.p. 200-201 ^C. ^H 
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NMR (300 MHz, C3?3CO) 6 1.85 (m. IH), 2.27 (m, IH), 2.65 (m, IH). 2.85 (m. 
IH), 3.10 (m. IH), 3.80 (s, 3H). 4.05 (d, IH), 6.79 (d. IH), 6.92 (d, IH), 7.1 1 
(t. IH). 

Example 13D 

5 S-Methoxv-1.2 3.4-teimhvdronaphthalene-1.2-acartx)Xvlic anhydride 

The compound resulting from Examine 13C (653 g, 260 mmol) was 
dissolved in acetic anhydride (400 mL) and heated at reflux for 4 hours. The scdvent 
was evaporated, and the resulting solid was triturated with 1: 1 hexane:diethyl ether, 
and then collected and dried to yidd 48.9 g (81%) of the title compound as a white 
10 solid. m.p. 138-140 "C. ^H NMR (300 MHz, CDCI3) « 1-97 (m, IH), 2.28 (m, 
IH), 2.47 (m, IH), 2.95 (m, IH), 3.55 (m. IH), 3.83 (s, 3H), 432 (d. IH), 6.83 
(d. IH). 7.17 (d, IH), 7.27 (t. IH). 

Example 13E 

IS r3aR.9bR^-6.Me thoxv-ffSW».methvlbenzvlV.233a.4A9b-riHl- 

hexahvdrobenzrelisoind6le-13-dione and 
f3aS.9bS)-6-Meth oxv4fSWi-methvlbenzvn-233a.4A9b-riHl- 
hexahvdroben7Jelisoindole-13^oiie 
The compound resulting from Example 13D (^.8 g, 210 mmol) was 
20 combined with (SH-)*a-metfiylbaizyl amine (28.1 g, 0230 mmol) in xylene (2(X) 
mL), and the reaction was healed to reflux with water mnoval (Dean Slaik tnqi) 
until the theoretical amount of vmer was removed. The reaction was then coded 
and diluted with ethji acetate (300 mL). The resulting solution was washed with 
5% aqueous HQ, 5% aqueous NaHCOs and Mne, dried (MgS04) and evaponted 
25 to dryness. The resulting oily solid was trituated with diethyl etho^, and the 

resulting crystalline tiHe compound was collected (28. 14 g, 81%) of the (3aR,9bR) 
product. m.p. 148 - 150 "C. >H NMR (300 MHz, CDCI3) 6 1.75 (d, 3H). 1 .80 
(m. IH). 2.20 (m. 2H), 2.89 (m, IH), 3.20 (ra, IH). 3.80 (s, 3H), 3.95 (d. IH), 
5.49 (q, IH). 6.79 (d, IH), 7.17 - 7.45 (m, 7H). From the mother liquor, on 
30 cooling, a second crop was odlected ( 16.8 g, 48%) and shown to be the (3aS,9bS) 
product. m.p. 101-103 »H NMR (300 MHz, CDCI3) 6 1.78 (d. 3H), 1.85 (m, 
IH), 2.20 (m, 2H), 2.88 (m, IH), 3.17 (m. IH), 3.81 (s, 3H), 3.98 (d, IH). 5.48 
(q, IH), 6.78 (d, IH), 7.17 - 7.42 (m. 7H). 



35 
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Example 13F 

QaR.9bR^-6-Methoxv-r(SVa-m ethvlbenzvlV233a.4.5.9b-riH1. 
hexahvdrobenzfelisoind ole hydrochloride 
The (3aR,9bR) compound resulting from Example 13E (28.0 g, 83.5 mmol) 
5 was dissolved in THF (100 mL) and added over 5 minutes to a 1 ,0 M solution of 
BH3 in THF. The reaction mixture was heated at reflux for 2 hours, and then 
cooled to 25 "C. Methanol ( 100 mL) was added cautiously, and after evolution cf 
H2 ceased, solvent was evaporated at reduced pressure. The resulting oil was 
dissolved in 2: 1 methanolnsopropyl alcohol saturated with HCI (g), and the resulting 
10 solution was heated at reflux for 3 hours. The solvent was removed in vacuo, the 
resulting solid was tiiturated with 1: 1 ethanol:diethyl ether, and the title compound 
(25.8 g, 90%) was collected by filtration. m.p. 229 -23 1 NMR (300 MHz. 

CDQa) of the free base 6 1.38 (d, 3H), 1.49 (m, IH), 1.57 (m. IH), 2.07 (dd. 
IH). 2.15 (m. IH). 2.40 - 2.72 (m, 3H). 2.97 (dd, IH). 3.21 (q, IH), 3.49 (m. 
15 2H), 3.81 (s. 3H), 6.68 (d, IH). 6.77 (d, IH), 7.1 1 (t, IH). 7.19 - 7.38 (m, 5H). 

E?amplc 13Q 

r3aR.9bR^-6-Me thoxv-233a.4.5.9b-riHl-hexahvdrobenzrelisoindole 

hydrochloride 

20 The compound resulting from Example 13F (25.7 g, 74.7 mmol) was 

dissolved in methanol (700 mL) and 10% Pd/C (5.9 g) was added. The reaction 
was hydrogentated at 4 atmospheres of hydrogen at room temperature for 24 hours. 
The catalyst was removed by nitration, and the solvent was evaporated to yield 15.9 
g (89%) of the tide compound as a while solid, m.p. 223-225 "C. ^H NMR (300 

25 MHz. CD3OD) 6 1.60 (m, IH). 1.93 (m, IH). 2.54 (m, IH). 2.67 (m, IH), 2.93 
(m. IH), 3.09 (dd, IH), 3.13 (dd. IH), 3.53 (m. IH), 3.58 (dd, IH), 3.67 (dd, 
IH), 3.80 (S, 3H), 6.78 (d. IH), 6.81 (d, IH). 7.16 (t, IH). [aJoZO = .22.0' 
(c=1.39, MeOH. free base). 

Example 13H 

30 3-f2.r«aR.9bR^-ci».6-Methoxv -233a.4A9b-hexahvdro-flHl-benzfelisoindol-l- 
vlWhvll-thieno f23-dlDvrimidine-2.4f lH3HVdione hydrochloride 
2-Amino-3-carboethoxythioi^ene, prepared by the method of Oewald. 
Chemische Berichte, 98: 3571 (1965). was treated with 2-diloroethyl-isocyanate by 
the procedures described in Eur. J. Med. Chem. 28: 499 ( 1993). The resulting urea 
35 (1.65 g, 6.0 mmol) and the product from Example 13G (1.10 g. 5.4 mmol) were 
treated b>' the procedures described in Example 3 to yield 0.91 g (39%) of the title 
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compound as a white solid, m.p. 179-182 'C (dec.). NMR (300 MHz, CDCI3) 
6 1^2-1.66 (m, IH). 1.80-1.92 (m. IH), 2.49-2.65 (m. 3H). 2.69-2.83 (m, 2H), 
3.18-3.38 (m, 2H), 3.59-3.70 (m. IH). 3.82 (s. 3H). 3.96-4.10 (m, 2H). 430 (bt. 
2H). 6.49 (d. IH). 6.70 (d. IH). 6.79 (d, IH). 6.93 (d. IH). 7.13 (t, IH). MS 
5 (Da/NH3) m/e 398 (M+H)"^. Anal calcd for C21H23N3G&S • HQ • 1.5 H2a C. 
54.72; H, 5.90; N, 9.1^ Fbund: C. 55.03; H, 6.(B; N, 8.83. 

f3aR.9bRV2-Cvanomethvl-6-methoxv-233a.4.5.9b-riH1- 

10 hfflcahvdiobenzrelisoindole 

The compound resulting from Exam^e 13G (239 g. 10.0 mmd) was 
dissolved in H2O, basified to 12 wiA aqueous NaOH solution and extracted 3 x 
CH2CI2. The organic extracts were dried (K2CO3), and evaporated to yield 1.96 g 
(9.64 tamxA) of the free base. To the free base dissolved in CH3CN (10 mL) and 

1 5 diisoprc^lethylamine (5 mL) was added 0.67 mL ( 10.6 tamoi) of 

chloroaoetonitrile. The reaction was heated at 70 *C for 1 hour, quenched in 5% 
NaHCO^, and extracted with ethyl acetate (2x). The organic extracts wen washed 
with water (2x) and brine ( Ix), dried (Na2S04) and evaporated to yield 2.20 g of the 
tide compound as an off white solid (90J%). »H NMR (300 MHz, CDCI3) 6 1.60 

20 (ra, 2H). 1.80 (m. IH), 2.58 (m, 3H), 2.77 (m. IH), 3.23 (m, 2H), 3.48 (q, IH). 
3.64 (s. 2H). 3.81 (s, 3H). 6.70 (d. IH). 6.74 (d, IH). 7.12 (t. IH). 

Example 13J 

f3aR.9faR)-2-Aminoethvl-6-methoxv.233a.43.9b-flHl- 

25 hexahvdrobenzrelisoindole 

LiAlH4 (0.82 g, 21.5 mmol) was suspended in THF (30 mL) and cooled to 
0 *C. The compound resulting from Example 131 (0.80 g, 330 mmol) was 
dissolved in THF (5 mL) and added dropwise to the above LiAlH4 suspension. The 
reaction was then stirred at room tempNature for 1 .5 hours, quenched by addition of 

30 H2O (0.8 mL). 15% NaCXI (0.8 mL) and H2O (2.4 mL). fUteied through celite. 
washing with sevoal hot porticos of TFIF. and the solvent evaporated to yield the 
tiUe compound (0.75 g. 93%) as a coloriess oil. ^H NMR (300 MHz. CDQs) 6 
1.50 (m. 3H). 1.72 (m. IH). ^19 (m. 2H). 2.52 (m. 3H). 2.70 (m. IH). 2.80 (t. 
IH), 3.21 (dd. IH). 3.28 (t. IH. 3.40 (m. IH), 3.80 (s, 3H). 6.67 (d. IH). 6.75 

35 (d. 1H).7.11 (t. IH). 
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Example 14 

Vfl-rr«.6-Methoxv-233a.4.5.9b.he xahvdro-flH1-benzfe1isoindol-l-vnethvll-7- 
carfaoTnethoxv-ouinazoline-2.4nH3m-dione hvdiDchloride 
2^Bis-carb(Mnethoxyaniline was treated wiA 033 equivalent triphosgene 

5 by the procedures described in Example IC. The resulting isocyanate (0.60 g, 2.4 
mmol) and the comptNUid resulting from Examine IB (0.48 g, 1.9 mmol) were 
treated by the procedures described in Examide IC to yidd Uie title compound (038 
g,37%)asawhite8oUd m.p. 230-233 (dec.). »HNMR(300MHz,DMSO- 
d6) 6 8.08 (d. IH). 7.81 (s. IH). 7.72 (d. IH). 7.18 (t. IH). 6.82 (d, IH), 6.75 

10 (d, IH). 4.1&4.3 (m. 2H), 3.92 (s, 3H). 3.78 (s, 3H). 3.4-3.6 (m. 4H). 2.85-3.1 
(m, 2H). 2.55-2.85 (m. 4H). 1.7-1.83 (m. IH), 1.52-1.65 (m. IH). MS 
(DQ/NHs) m/e 450 (M+H)"*". Anal calcd for C25H27N3Q5 • HQ • 0.5 H2O: C. 
60.66; H, 5.91; N, 8.49. Found: C, 60.91; H, 5.79; N, 839. 

Example 15 

^-r2-fr«.6.Methoxv-233a.4.5.9b.hexahvdro.flHl-benzfe1isoindol-l-vnethvll-6- 
flunm-quina7/iline-2.4r lH3m-dione hydrochloride 
2-Carix3ethoxy-4-flu(xioaniline was treated with 033 equivalent triphosgene 
by the procedures described in Examine IC. The resulting isocyanate (0.46 g, 2.2 
mmol) and the compcNind resulting fron Example IB (0.46 g, 1.9 mmol) were 
treated by the procedures described in Example IC to yield the title compound (0.44 
g, 55%) as a white solid, m.p. 208-210 "C (dec). lHNMR(300MHz,DMSO-d6) 
6 7.55-7.7 (m, 2H), 7.28 (m, IH), 7.17 (t, IH), 6.71-6.88 (m. 2H), 3.95-433 
(m. 3H), 3.87 (s, 3H). 3.68-3.75 (m. IH), 3.4-3.58 (m, 4H). 2.92-3.08 (m. IH). 
2.58-2.85 (m. 2H), 232-2.48 (m. IH). 1.7-1.87 (m, IH). 1.5-1.7 (m. IH). MS 
(Da/NH3) m/e 410 (M+H)"*". Anal caled for C23H24N3Q3F • HCl • 0.5 H2O: C, 
60.72; H, 5.76; N, 9.24. Found: C, 6035; H. 5.75; N, 9.04. 

Example 16 

30 3-r2-fc»-6-Met hoxv-233a.4.5.9b-hexahvdn>flHl-benzrelisoipdol-l-vltethvn-6- 
nitn>-quiiia2oline-2.4( lH3H)-dione hydrochloride 
2-Caiboetfaoxy<4-nitroaniUne was treated with 033 equivalent trifdiosgene 
by the procedures described in Examine IC. The resulting isocyanate (0.48 g, 2.1 
nund) and the compound resulting from Examine IB (0.46 g, 1.9 mmol) were 
35 treated by the procedures described in Examine 1 C to yield the title compound (0. 1 8 
g, 25%) as a white solid, m.p. >250 X (dec.). ^H NMR (300 MHz. DMSO-de) 6 



20 
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8.62 (d. IH). 8.48 (dd, IH). 7.32 (d, IH), 7.08 (t, IH), 6.72 (d, 2H), 4.03 (t. 
2H), 3.73 (s, 3H), 3.18-3.25 (m. 4H), 2.4-2.7 (m. 4H). 2.22-2.32 (m, 2H). 137- 
1.53 (m, IH), 1.6-1.7 (m. IH). MS (DCI/NH3) m/e 436 (M+H)"^. Anal calcdfor 
C23H24N4P5 • HQ • 0.25 H2a C. 57.86; H. 538; N. 11.73. Found: C, 57.87; 
5 H,535;N, 11^. 

Ex^frfe 17 

3-f2.rfLT.6-Methoxv-233a.4A9b-hexahvdro-riH]-benzre1isoind6l-l.vltethvn^ 
methoxv-quinazoline.2.4f lH3H>-dione hydrochloride 
2-Cart)oetlioxy-4-iiiethoxyamine was treated with 033 equivalent 

10 triphosgoie by Uie procedures described in Example IC. The resulting isocyanate 
(033g. 1.5 mmol) and the product from Example IB (032 g, 13 mmol) were 
treated by die [xooedures described in Example IC to yield the title compound 
(0.129 g, 25%) as a white soli± m.p. 159-161°; ^H NMR (300 MHz, DMSO-d6) 6 
7.35 (m, 2H), 7.18 (m, 2H), 6.7-6.88 (m, 2H). 3.98-4.18 (m, 3H), 3.8 (s, 3H). 

15 3.78 (s, 3H). 3.6-3.8 (m, IH), 3.4-3.6 (m, 4H), 2.95-3. 1 (m. 2H), 2.6-2.85 (m, 
2H), 1.7-1.9 (m. IH), 1.55-1.68 (m. IH). MS (DCI/NH3) ni/e422 (M+H)+. 
Anal cakd for C24H27N3Q1 • HCl • H^. C. 60.56; H. 635; N. 8.83. Found: C. 
60.54; H, 633; N, 855. 

]5?Hmp|e 18 

20 3-r2-riay-6-Methoxv-233a.4A9b.hexahvdro-fim-benzre1isoindol-l -vnethvlT- 
6.7.8-trimethoxv-quina2oline.2.4( lH3ffl-dione hydrochloride 
23.4-Trimethoxy-6KXubomethoxyaniline was treated with 033 equivalent 
triphosgene by the procedures described in Example IC. The resulting isocyanate 
(0.50 g, 2.0 mmol) and the compound resulting from Example IB (0.46 g, 1.9 

25 mmol) were treated by the procedures described in Example IC to yield the title 

compound (0.22 g, 25%) as a white solid, m.p. 205-207 'C. »H NMR (300 MHz, 
DMSOde) 6 7.12-7.25 (m, 2H). 6.71-6.88 (m, 2H). 3.95-43 (m, 4H), 3.88 (s, 
3H). 3.85 (s. 3H). 3.82 (s, 3H). 3.78 (s. 3H), 3.42-3.57 (m, 4H). 2.93-3.08 (m. 
IH), 2.62-2.83 (m, 2H). 234-2.48 (m. IH). 1.72-1.87 (m. IH). 1.52-1.68 (m. 

30 IH). MS (Da/NHs) m/e 482 (M+H)*^. Anal calcd for CjeHsiNsC^ • HQ * 
O.25H2O: C, 59.77; H. 6.27; N, 8.04. Found: C, 59.69; H, 630; N, 7.96. 



35 
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Example 19 

;^. [7,-rrK-6-Methoxv-233a.4A9b~h exahvdiio-riH1-benzre1isoindol-l-vl>ethvI1-8- 
methvl ^uinazoline.2.4( 1 H3H>-dione hydrochloride 
2-Carboetboxy-6-methylaniliQe was treated with 033 equivalent triphosgene 

5 by the procedures described in Example IC. The resulting isocyanate (0.40 g, 2.0 
mmol) and the compound resulting frran Examine IB (0.46 g, 1.6 mmol) were 
treated by the procedures described in Examfde IC to yield the title compound (0.12 
g, 18%) as a white solid. m.p. 250-252 "C (dec). »H NMR (300 MHz. DMSO-de) 
of the free base 6 7.8 (d, IH). 7.5 (d, IH). 7.05-7.13 (m, 2H), 6.72 (dd. 2H), 

10 4.02 (t. 2H.), 3.72 (t, 3H), 3.12-33 (m, 3H). 2.52-2.7 (m. 4H). 2.38-2.49 (m, 
IH). 235 (s, 3H), 2.1-2.25 (m, 2H). 1.58-1.7 (m. IH). 137-1.5 (m. IH). MS 
(DQ/NHb) m/e 406 (M+H)"*". Anal calcd for C24H27N3O& • HQ • 0.25 H2O: C, 
64.57; H, 6.43; N, 9.41. Found: C, 64.63; H, 6.36; N, 9.42. 

15 StampleaQ 

^-f^-rg£^-6.Methc»v-233a.4.5.9b-h exahvdro-riHl-benzrelisoindol-l-vnethvll- 
<;,«-Hifni.thyl-qiiiiiazoline-24/lH3m.dione hydrochloride 
2-CaiboeUioxy-4,6-dimethylaniline was treated with 033 equivalent 
triphosgoie by the procedures described in Example IC. The resulting isocyanate 
20 (0.45 g, 2. 1 mmol) and the c(xnpound resulting from Example IB (0.46 g. 1 .6 
mmd) were treated by the procedures described in Example IC to yield the title 
compound (0.22 g. 30%) as a white solid. m.p. 273-4 'C (dec). iH NMR (300 
MHz, DMSO-d6) 6 7.62 (s, IH). 739 (s, IH). 7.18 (t. IH), 6.7-6.9 (m. 2H), 4.2- 
43 (m, 2H). 4.08-4.2 (m, IH), 3.8-4.1 (m. IH). 3.8 (s. IH), 3.4-3.58 (m. 4H). 
25 2.88-3.1 (m, 2H). 2.6-2.83 (m, 2H), 233 (s, 3H), 23 (s. 3H). 1.72-1.85 (m, 
IH), 1.48-168 (m. IH). MS (DCI/NH3) m/e 420 (M+H)+. Anal calcd for 
C25H29N3O3 • HCl: C, 65.85; H, 6.63; N. 9.22. Found: C. 65.60; H, 6.59: N, 
9.03. 

Example 21 

30 3-r2-fc»-6-MethnTv-233a.4 S9b-hexahvdro-riHl-benzrelisoindol-l-vnethyll- 
p ypHnf? ^.d1pvrimidine -2.4f lH3ffl-dione hydrochloride 
2-Amino-3-eihoxycarbonylpyridine (0.46 g, 2.8 nwnol), prepared from 2- 
aminooioodnic add by the procedure described in /. Chem. Soc, 1045 (1956) for 
3-aniinopioolinic acid, and EtaN (0.74 mL, 53 mmol) were taken up in anhydrous 
35 CH2a2 under N2 and cooled to -78 "C. Phosgene ( 1 .5 mL of 1 .93 M soluti<m in 
toluene. 2.8 mmol) was added, and the reaction was stirred at -78 'C for 45 minutes 
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and at 25 'C for 1.5 hours. The compound resulting from Example IB in 4 mL of 
CH2a2 was added, and the reaction was stirred for 2 hours. The reaction mixture 
was partitined between 1 M NaOH and CH2a2- The CH2a2 l^er was dried 
(MgS04), filtered, concentrated wi vacuo andtakenupinTHF(30mL). To this 

5 solution was added 6 mL of 1 M potassium te/f-butoxide in THF. The reaction was 
stirred for 1 hour at 25 and Aen was concentrated and chromalogiairfied eluting 
with 5 % EtOH in CH2CI2 saturated with NH3 inciedsing the ExCM ocmcentraticm to 
10 %. The product (0.45 g, 40 %) was conv^ted to its HQ salt which was 
recrystaUized from EtOH/Et20. m.p. 234-236 'C. IH NMR (300 MHz, CDQa) of 

10 the free base 6 1.47-1.61 (m. IH), 1.72-1.86 (m, IH), 2.27 (q. 2H), 2.49-2.61 
(m, IH). 2.64-2.77 (m, 2H), 2.84-2.95 (m. IH). 3.05-3.16 (m, IH). 3.53 (q, 
IH). 3.76 (t, 2H). 3.80 (s. 3H). 4.17-4.35 (m. 2H). 6.67 (d. IH). 6.77 (d. IH), 
6.90-6.96 (m. IH). 7.09 (t. IH). 8.05 (dt. IH). 8.48 (dd. IH). MS (DQ/NHs) 
m/e 393 (M+H)+. Anal calcd for C22H24N405- HQ- 0.75 H2O: C. 59.73; H. 

15 6.04; N. 12.66. Found: C. 59.57; H. 5.96; N. 12.39. 

E3tamplc22 

3-r2-rfi.f.6-Methoxv-23 3a.4-S.9b.hexahvdio-flHl-benzrelisoindol-l-vl)ethvll- 
pvridor3.2-dlpvrimidine-2.4(lH3H)-dione hydrochloride 

20 Following the procedure described for Example 21 . 3-aniino-2- 

ethoxycarbonylpyridine (030 g, 1.8 mmol), prepared by the method described in J. 
Chem. Soc, 1045 (1956), EtsN (0.48 mL, 3.4 mmol). phosgene (0.93 mL. 1.93 
M in toluene, 1.8 mmol), and the compound resulting fttnn Example IB (0.40 g, 
1.6 mmol) provided 0.5 Ig (80%) of the desired product which was converted to its 

25 HCI salt m.p. 195-198 'C. »H NMR (300 MHz, CDCI3) of the free base 6 1.47- 
1.62 (m. IH), 1.74-1.87 (m. IH), 2.47 (t, 2H), 2.50-2.76 (m. 3H), 2.97-3.07 (m, 
IH), 3.13-3.25 (m, IH). 3.46 (q. IH), 3.70-3.83 (m, 2H), 3.78 (s. 3H). 4.24- 
4.43 (m. 2H), 6.65 (d. IH). 6.77 (d. IH). 7.07 (d, IH), 7.12 (d. IH), 731 (dd, 
IH), 8.25 (d. IH). MS (Da/NHj) m/c 393 (M+H)*. Anal calcd for €22^24^^ 

30 • HCI- 1.25 H2O: C, 58.53; H, 6.14; N. 12.41. Found: C, 58.50; H, 5.83; N. 
12.32. 

Sawnplca 

^■r%friT^Methoxv-23 3a.4A9b-hexahvdio-riHl-benzre1isoindol-l-vnethvn-5- 
cMortwniinazoiine-2.4f lR3H)-dione hydrochloride 
35 2-Carboethaxy-3-diloroaniline was treated with 033 equivalait triphosgene 

by the procedures described in Example IC. The resulting isocyanate (0.44 g. 2. 1 
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mmoi) and the compound resulting from Example IB (0.40 g, 1.6 mmol) were 
treated by ttit procedures described in Examfde IC to yield the title compound (0. 12 
g. 18%) as a white solid, m.p. >250 "C (dec). iH NMR (300 MHz, CDCI3) of the 
free base 6 7.35 (m. 2H). 7.18 (m. 2H), 7.0 (d, 2H). 6.73 (dd, 2H), 4.1-4.42 (m, 
5 4H). 3.82 (s, 3H), 3.68 (q. IH). 3.4-3.57 (m. 2H.). 2.87-3.0 (m, 2H). 2.7-2.84 
(m, 2H). 232-2.65 (m. IH), 1.87-1.98 (m, IH), 1.55-1.7 (m. IH). MS 
(DQ/NHs) m/e 426 (M+H)"*". Anal calcd for C23H24N3O&CI • HCl • 2 H2O: C. 
55.43; H. 5.86; N. 8.43. Found: C, 55.73; H, 5.60; N, 831. 

10 Examine 24 

3-ri-rri^-6.Methoxv-2.3.3a.4A9b-hexahvdro-riHl-benzrelisoindol-l-vl^thvn- 
pvridol3.4-d1pvrimidine-2.4f IHJm-dione dihvdrochloride 
Following the procedure described for Example 21. 3-aniino-4- 
ethoxycaibonylpyridine (0.58 g, 3^ nunol), jxepared by substituting 3.4- 

1 5 pyridinedicarboximide for quinolinimide and the procedure described in /. Chem. 
Soc, 1045 (1956), EtsN (1.5 mL, 103 mmol), phosgene (1.8 mL of a 1.93 M 
solution in toluene, 3.5 mmol), and the compound resulting from Example IB (0.60 
g, 2.4 mmol) provided 0.68 g (71%) of the desired product which was converted to 
its HCl salt m.p. 228-230 "C. 'H NMR (300 MHz, CP3OD) of the free base 6 

20 1.45-1.49 (m, IH), 1.66-1.78 (m, IH), 2.22 (t, IH). 233 (dt, IH), 2.50-2.68 (m, 
3H), 2.77-2.86 (m, 2H), 3.24-3.51 (m. 3H), 3.77 (s, 3H), 4.20 (t, 2H), 6.71 (dd, 
2H), 7.07 (t, IH). 7.91 (d. IH). 839 (d. IH). 8.55 (s. IH). MS (DCI/NH3) m/e 
393 (M+H)"^. Anal calcd forC22H24N4Q3 • 2 HCl: C. 56.78; H, 5.63; N. 12.04. 
Found: C. 5631 ; H, 5.63; N. 1 1.82. 

25 

Example 25 

3-r2-rc»-6-Methoxv-233a.43.9b-hexahvdro-riHl-benzrelisoindol-l-vnethvn-7- 
fluort>-quinazoline-2.4f lH3m-dione hvdrochloride 
2-Caiboethoxy-5-fluon)aniline was treated with 033 equivalent triphosgene 

30 the procedure described in Example IC The resulting isocyanate (0.46 g. 2. 1 
mmcX) and the compound resulting from Exam{de IB (0.46 g, 1.9 mmol) woe 
treated by the procedures described in Examine IC to yield the title compound (0.49 
g. 60%) as a white solid, m.p. 236-238 °C. ^H NMR (300 MHz, CDCI3) of the 
fiec base 6 7.95 (q. IH), 7.1 (t, IH). 6.72-6.8 (m. 2H), 6.67 (d, IH), 6.55 (dd, 

35 IH), 4.15-435 (m. 2H), 3.81 (s, 3H), 3.43-3.75 (m, 2H), 2.78-3. 15 (m, 2H), 
23-2.8 (m. 3H). 23-2.47 (m, 2H). 1.48-1.87 (m. 3H). MS (DCI/NH3) m/e 410 
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(M+H)"^. Anal calcd for C23H24N3O&F • HQ • 0.25 H2O: C. 61.00; H. 5.62; N, 
9.29. Found: C. 6133; H, 5.71; N, 9.33. 

Example 26 

5 3-f2-fg«.6-Met ho»v-233a.4A9b-hexahvdn>riHl-benzrelisoindol- l-vl>elhvll- 1- 

mfiftlvM'"'"^^''"*^-^ ^ hydrochloride 
N-Methyl-2<art>oetfK>xyamIine (5.0 g, 28 nuDol) was treated widi 2- 
chloroethylisocyanate (2.86 mL, 28 mmol) at reflux in toluene for 18 hours. The 
reaction was cooled to 25 *C. and Ae ciystalline product was collected by filtration 

1 0 to yield the intermediate l-mediyl-3-(2-chloroethyl)-quinazoline-2-4-dicHie. The 
intennediate quinazdinedione (0.53 g. 2.2 mmd) and cu-6-methoxy- 
233a,4^^[lH]-benz[e]isoindole (038 g. 1.87 mm<A) were combined in 
aoetonitrile (3 mL) and diisopropylethylamine (0.8 mL) was added. The reaction 
mixture was heated at reflux for 18 hours. The resulting product was ccmverted to 

15 its HQ salt and recrystallized from aoetone:ether to yidd the title compound (030 g, 
40%) as a white solid. m.p. 215-217 •€ (dec). lHNMR(300MHz,CDCl3)of the 
free based 8.2 (dd. IH), 7.7 (dt, IH), 7.1-732 (m, 3H). 6.75 (t. 2H), 4.48 (m, 
2H), 4.1-43 (m, 2H), 3.81 (s, 3H), 3.68 (m. IH), 3.6 (s. 3H). 335-33 (m, 2H). 
2.87-3 (m, 2H). 2.72-2.87 (m. 2H), 2.52-2.65 (m. IH), 1.88-2.0 (m, IH), 1.55- 

20 1.7 (m, IH). MS (DCI/NH3) m/e 406 (M+H)"^. Anal calcd for C24H27N30S • HCl 
•H2O: C. 62.67; H, 6.57; N, 9.14. Found: C. 62.52; H, 6.51; N, 9.03. 

Example 27 

3-f2-rm-6-Methoxv.233a.4.5.9b-hexahvdn>-riH]-benzre1isoindol-l-vnethvll- 
25 pvridor43-dlpvrimidine-2.4r lH3ffl-dione dihvdrochloride 

Following the procedures described in Examfrie 21, 4-amino-3- 
ethoxycarbonylpyridine (0.57 g, 3.4 mmol), prepared by the procedures described 
in/ Org. Chem., 14: 97 (1949), EtjN (0.85 mL, 6.1 mmol), phosgene (1.5 mL of 
a 1.93 M solutiqi in toluene, 2.9 mmol), and the compound resulting from Examfde 
30 IB (0.60 g, 2.4 mmol) provided 0.69 g (72 %) of die desired product which was 
converted to its Ha salt m.p. 229-233 «H NMR (300 MHz, CDCI3) of the 
free based 1.49-1.62 (m. IH). 1.75-1.87 (m. IH). 238 (t. 2H), 230-2.77 (m, 
3H), 2.88-2.98 (m, IH), 3.09-3.20 (m. IH), 3.47 (q. IH). 3.69 (bt, 2H). 3.80 (s. 
3H), 4.154.37 (m. 2H). 6.63 (d. IH), 6l67 (d. IH), 6.78 (d, IH). 7.10 (t. IH). 
35 8.47 (d, IH), 8.98 (s, IH). MS (Da/NH3) m/e 393 (M+H)+. Anal calcd for 
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C22H24N4O5 • 2 HCl • 1.5 H2O: C. 53.66; a 5.94; N, 1 138. Found: C. 53.83; 
H. 6.07; N, 1131. 

Example 28 

^.r?.rric4S-Methoxv-23 3a-4.5.9b-hexahvdit>-riHl-benzrc1i$oindol-l-vl)ett<vll-l- 

5 methvl-lH-Dvra 7nlQr3.4-dlDViimidine^.6(SR7ffl-<iione hydrochloride 

Etfa)d-5-aniino- l-m^ylpynizoIe-4-carixHcylate (0.40 g, 2.4 mmd) was 
dissolved in CH2Ci2 ( 10 mL) and triethylamioB (0.6amU 4.^ mmol) and cooled 
to -78 "C. To the solution was added 1.93 M fAosgene in ttduene (1.23 mL, 2.4 
mmol). After stining at -78 'C for 1 hour, and ibea 25 for 30 minutes, the 

10 compound resulting from Example IB (0.S3 g. 2.2 mmol) was added. AftN^ 2 
hours, the intennedate un^rmmetrical urea was iscriated. The intermediate (Hoduct 
(0.70 g) in ethanol ( 10 mL) was treated with 1.0 M KOtBu in THF (2.0 mL) and the 
leacticm was heated at 75 *C for 45 minutes. The reaction was quoidied with 1.0 H 
HQ to yield the title compound as its HQ salt Reoystallization form 

15 methanohether yielded 0.420 g (45%) of a white solid, m.p. >250 'C (dec). 

NMR (300 MHz, CD3OD) 6 1.67 (m. IH). 1.92 (m, IH), 2.60 (m. IH). 2.83 (m, 
3H), 330 (m, 3H), 3.52 (t. 2H), 3.68 (br s, IH). 3.81 (s. 3H), 3.82 (s. 3H), 432 
(t, 2H). 6.79 (d, IH), 6.82 (d, IH). 7.18 (t. IH), 7.85 (s. IH). MS (DCI/NH3) 
m/e 396 (M+H)+. Anal calcd for C21H26CIN5O& • 0.75 H2a C, 56.63; H, 6.22; 

20 N. 15.72. Found: C. 56.77; H, 5.86; N. 15.84. 

EJ^plgffl 

^.f9.r/'».6.Methoxv.23 3a4.5.9b.hexahvdro-riHl-benzrelisoindol-I-vl)ethvll-6- 
niethvlthienof2 3.dlDvrimidine-2.4(lH3H)-dione hydrochloride 
25 2-Amino-3-carboethoxy-5-methylthioiAene. piepaied by the method d" 

Oewald. et al.. C/iem. Ber. ,9&: 94 (1966). was treated with 2- 

chloroethylisocyanate by the procedures described in Eur. J. Med. Chem., 2&- 499 

( 1993). The resulting urea (0/78 g. 2.7 mmd) and ar-6-methoxy-233a.4A9b- 

hexahydio-[lH)-benz(e]is(»ndole (0.49 g. 2.42 vasaxA) woe treated by the 
30 piocedures desoibed in BxaaepXt 3 to yidd 0. 140 g ( 15%) d die tide compound as a 

white solid. m.p. >250 •€ (dec). ^H NMR (300 MHz. DMSOdg) 5 1.60 (m, IH). 

1.80 (m. IH). 2.40 (s. 3H). 2.50 (m. IH), 2.70 (m. 2H), 3.00 (m, 2H). 3.42 (m. 

3H), 3.79 (s, 3H). 4.1 1 (m, IH), 4.18 (m. 3H). 6.76 (br d. IH), 6.84 (d, IH). 

6.90 (s. IH). 7.18 (t, IH). 12.25 (br s. IH). MS (DCI/NH3) m/e 412 (M+H)+. 
35 Anal calcd for C22H26CIN3C&S: C, 58.98; H. 5,85; N, 938. Found: C, 58.58; 

H, 5.84; N, 9.08. 
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Example 30 

3-r2-rctt-6-Methoxv-233a.4.S.9b-hexahvdro-riH1- ben7ielisoindol-l-vnethvll- 
lH-pvrrolor23-dlDvriinidine-2.4(3H.7H>-dionefumarate 
2-Amiiio-3,4-lHs(eth(»cycaib(X)yl)pynole. fHiepared by fbe metfuxl described 
5 in J. Prakt. Chan., 214^ 303 (1972), was reacted with 2-chloroethylisocyanate by 
the pnxedures described in Eur. J. Med. Chem. 28: 499 (1993). The resulting urea 
was reacted with c£s-6-metlK>xy-233a,4,5.9b-hexahydro-[lH]-benz[e]isoindole by 
the procedures described in Example 3. The urea cs\gx intennediaie (400 mg, 0.80 
mmol) was ueated with 5% KOH (50 mL) and heated at 1 10 "C for 1 hour. After 

10 cot^ng to room temperature the naajority of the KOH wsB neutralized with 

concaitrated HQ, fdlowed by consumption of the remainder with sdid NaHCC^ 
resulting in the precipitaticm of the product at ]^ 12. The product was extracted into 
CH2a2. the 6rganics dried (NaiSO^), filtoed through celile and the scdvent 
evaporated to give 196 mg of free base. The solid was dissolved in methanol and 

15 treated with a methanolic solutian of fumaric add (60 mg) to give 160 mg (39%) cS 
the title compound as its fumarate salt ^H NMR (300 MHz. CP3OD) 5 1.62 (m. 
IH). 1.90 (m, IH), 238 (ddd, IH), 2.78 (m, IH). 2.82 (dt, IH), 3.18 (m, 2H), 
3.40 (t. 2H). 3.62 (dd, IH). 3.81 (s, 3H). 3.86 (dd. IH). 4.01 (dd. IH). 433 (t. 
2H). 6.42 (d. IH), 6.64 (d. IH), 6.65 (s, 2H), 6.77 (d, IH). 6.81 (d. IH). 7.15 

20 (t. IH). MS (DCI/NH3) m/e 381 (M+H)*^. Anal calcd for C25H28N4C)7 • 0.75 
H2a C, 58.87; H, 5.83; N. 10.85. Found: C. 58.93; H, 5.73; N. 1 1.07. 

Example 31 

3-r2-/rif.6-Methoxv-233a.43.9b-hexahvdro-flH1-benzre1isoindol-l-vl)ethvll-7- 
25 phenvlthienol3.2-d1pvrimidine-2-4r 1 H^Ht-dione methanesulfonate 

2<)aiboethoxy-3-amino-4-pbenylthioi±ene, prepared by the method of 
Kifsch. era/., J. Heterocyclic Chem., 19: 443 (1982), was treated with 033 
equivalent triphosgene the procedures described in Example IC. The resulting 
isocyanate (0.90 g. 33 nund) and tl^ compound resulting frcun Example IB (0.55 
30 g, 2.2 nund) were treated by the procedures described in Examine IC substituting 
methanesulfonic add in the salt forming step, to yidd the title compound (039 g. 
38%) as a white solid. m.p. 268-271 *C. IH NMR (300 MHz. DMSOde) 6 1.6 
(m. 2H). 1.8 (m. 2H). 2.65 (m* 3H). 3.0 (m. 2H), 335-3 J5 (m. 3H). 3.75 (s. 
3H). 4.0-4.25 (m. 2H). 6.75 (m. IH), 6.85 (m. IH), 7.18 (t. IH), 7.45 (m. 3H), 
35 8. 15 (m. 21), 1035 (s, IH). MS (tXa/NHa) m/e 474 (M+I^"*". Anal calcd for 
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C27H31N3O6S2 • 0.25 H2O: C. 58.57; H. 5.53; N. 7.32. Found: C. 58.62; H. 
5^3; N. 6.99. 

^.r?.^riv^Methoxv-23 3a.4.5.9b.hexahvdn>riH1-benzre1isoindol-l-vnethvl1-6- 
5 phenvlthienor3 .2-dlpvriinidine-2.4r lH3H)-dione hydrochloride 

2-CaitoethDxy-3««inino-5-pheaylthiopbene, prepared by the mediod 
described in Synthesis, 275 (1964), was treated with 033 equivalent tripbosgene by 
the procedures desoibed in Example IC The resulting isocyanate (0.54 g, 2. 1 
mmd) and the compound resulting from Exam|de IB (0.40 g. 1.6 mmcd) were 
10 treated by the procedures described in Example IC to yield the title compound (039 
g. 38%) as a white solid. m.p. 229 J.231 IH NMR (300 MHz. DMSO-d<j) 6 
1.6 (m. 2H). 1.8 (m, 2H), Z65 (m, 3H). 3.0 (m. 2H). 3.35-3.55 (m. 3H), 3.75 
(s. 3H). 4.0-4.25 (m. 2H). 6.8 (m. 2H), 7.18 (t. IH). 73 (d, IH). 7.5 (m, 3H). 
7.8 (m. 2H), 1035 (s. IH). MS (DCI/NH3) m/e474(M+H)"^. Anal calcd for 
15 C27H28CIN3OSS • 0.5 H2O: C, 62.48; H, 5.63; N, 8.10. Found: C, 62.29; H, 
5.43; N. 8.10. 

3-r2-fc«-6.Methoxv-23 3a.4A9b-hexahvdro-riH]-benzrelisoindoM-vnethvn- 
6.7-dimethoxv-quinazoline-4f3ffl-onedihvdiiochloride 

20 Ethyl 2-(N,N-dimethyl-N'-formamidinyl)-3,4-dimethoxybenzoate ( 1 .68 g, 

6.0 mmoi), prepared from ethyl 6-aniino-3.4-dimethoxybenzoate and using the 
procedures described by Oupton J.T., Miller J.F., Bryant R.D. Maloney P.R. and 
Foster B.S.. Tetrahedron , ^(8): 1747 - 1752 (1987), and the compound resulting 
from Example IC (0.59 g. 2.4 mmoI) in I.4-dioxane (20 mL) and p-toluenesulfcmic 

25 acid monohydrate (0.05 g, 0.2 mmol) were refluxed for 4 hours and then 

concentrated to a crude oil. TrituiaticNi with MeOH affwded the pnxluct as a free 
base (0.66 g. 63%). A portion (032 g) was dissolved in methylene chl(xide 
followed and treated with HCl(g) in Et20 to yield die title compound (0.37 g) as a . 
white solid. mpl80-185*C (of a sample rccrystalUzcd from EtOH/EtiO). ^H 

30 NMR (300 MHz, P2O) 6 8.25 (s, IH), 738 (br s. IH), 7.25 (t, J = 7.9 Hz, IH), 
7.05 (s, IH). 6.94 - 6.89 (d, IH), 6.91 - 6.86 (s. IH), 4.72 (s, 3H), 4.44 (t, J = 
6.5 Hz. 2H), 3.97 (s, 3H). 3.92 (s. 3H), 3.83 (s, 3H). 3.70 (br s. 3H). 3.24 - 
3.10 (br s. IH), 2.85 - 2.74 (m, 2H). 2.61 - 2.53 (m. IH). 1.97 - 1.90 (m, IH). 
1.66 - 1.62 (m. IH). MS (DQ/NHs) m/e 436 (M+H)"^. Anal calcd for 

35 C25H29N3Q4 • 0.7 HCl • 0.4 EtOH: C. 56.09 H, 6.22; N, 7.60. Found: C, 
56.04; H. 6.35; N. 7.72. 
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Example 34 

3.r2-fc«>6-Methoxv> 233aA5.9b-hexahvdr(vriH1-benzrelis^ 
quinazoline-4(3Hl-one dihvdrochloride 
5 Methyl 2-(N^-diinethyI-N -fonxuunidinyl) benzoate was prepared 

according to the method of Oupton J.T., Miller J.F., Bryant R.D. Maloney RR., 
and Foster B.S., Tetrahedmn, 42(8): 1747-1752 (1987). Methyl 2-(NJ^-dimethyI- 
NT-formaniidinyl) benzoate (1.7 8.1 mmol) and the compound resulting from 
Example IC (0.5 g» 2.0 mmol) were refluxed in a solution of 1,4-dioxane (25 mL) 

10 and p-toluenesulfonic acid monohydrate (0.04 g, 0.2 mmol) for 3 hours. The 

reacti<m mixture was concentralBd to a crude oil which was triturated with hexane to 
give a <mie solid. The sdid was collected by flltration and washed with EtOAc to 
give a white solid. The free base was dissolved in methylene chloride and treated 
widi an ethereal solution of HQ to yidd the title compound (0.40 g, 45%) as a white 

15 sdid. m.p. > 200 ""C (on a samite recrystallized from EtOH/Et20). IH NMR (300 
MHz. D2O) 6 838 (s. IH), 8.23 (br d. IH). 7.94 (t. J = 7.6Hz. IH), 7.76 - 7.73 
(d. IH), 7.67 (t, J = 73 Hz, IH), 7.26 (t, J = 7.9 Hz. IH). 6.95 - 6.90 (d. IH). 
6.93 . 6.88 (d, IH). 4.66 - 4.56 (m, 3H). 4.48 (t, J = 7.5 Hz, 2H), 3.84 (s, 3H), 
3.72 - 3.60 (m, 3H), 3.18 (br s. IH), 2.82 (br s, 2H), 2.62 - 2.53 (m. IH), 1.97 - 

20 1.90 (m, IH), 1.65 (br s, IH). MS (DCI/NH3) m/e 876 (M+H)"^. Anal calcd for 
C23H27CI2N3Q2 • 03 HCl • 0.2 EtOH: C. 59.98 H, 6.13; N, 8.96. Found: C, 
59.88; H, 6.17; N. 8.95. 

Example 35 

3-[2-(cw-6-Hydroxy-233a,4,5,9b-hexahydro-[lH]-benz[e]iscttndol-l-yl)ethyl^ 
25 thieno[23-d]pyrimidine-2,4( lH3H)-dione bydrobromide 

To a suspension of the compound resulting from Example 3 ( 100 mg, 0.23 
mmd, 1 .0 equiv) in 3 mL of methylene chloride coded to -78 *C was added 0.46 
mL 1 M BBrs in methylene dilcHide (0.46 mmd, 2.0 equiv). The reacticm was 
then wanned to room temperature and stirred for 5 hours. The dly suspention was 
30 tfiencooledto-78^Candqucsnchedwith20mLofdiym^faanol. Thereaction 
sdudcm was then evaporated to a tan sdid which was crystallized from methanol- 
methylene chloride to furnish the title compound as a white powder (95 mg, 93%). 
^ m.p. >200 •C. ^H NMR (CP3OD. 300 MHz) 6 L60 (IH. m), 1.90 (IH, m). 2.57 
(IH. m), 2.80 (2H, m). 330 (IH. m). 335 (IH. m). 3.55 (2H. t. J = 6.0Hz), 
35 3.62 (IH, m), 3.90 (2H. m), 435 (2H. t. J 6.0 Hz). 4.95 (IH. m). 6.65 (2H. 
m), 7.0 (IH, t, J = 7.5Hz). 7.06 (IH, d. J = 7,5Hz), 7.25 (IH, d, J = 7.5 Hz). 
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MS (DCI/NH3) m/e 384 (M+H)"^. IR (KBr): 3400, 2720. 2650, 1720. 1640 cm-1. 
Anal calcd for C2oH22N3Cl5SBn C, 51.73; H. 4.78; N, 9.05. Found: C, 5139; 

H, 4.76: N 8.78. 

Example 36 

5 3-f2-rf3aR.9bRVc»-6-Methox v-2.33a.4.5.9b-hexahvdro-riHl-benzrelisoindol-l- 

vl>ethvll-quina2oline.2nH^-one hvdrocMoride 

Example 36A 

2- r2-ff3aR.9bRWM-6-M ethoxv-233a.4A9b-hexahvdiD-riH1-benzrelisdnd^^^ 
10 vltetfivnaminomethvl-aniline 

Using the procedure described by Langley D. R., Thurston. D. E. /. Org. 
Chem. ^ ( 1): 91-97 ( 1987). 2-nitiDbeiizyI bromide and the compouiMl resulting 
from Examine 13J were reacted with stannous chloride dihydrate in methanol to 
afford the tide compound. 
15 Example 36B 

3- r2-ff3aR.9bR>-ci5-6-M ethoxv.233a.4A9b.hexahvdro.riHl-benzre1isoindol-l- 

vnethvn-quiiia7oline-2^1H>-one hydrochloride 
A solution of the oxnpound resulting from Example 36A (136 mg, 0387 
mmol) in 4 mL of dry tetrahydrofuran was cooled and a soluticm of 753 mg (0.464 

20 mmol) of N,N'-carb(Miyldiimida2ole in 2 mL of dry tetrahydrofuran was added 

rapidly with stirring. The cooling bath was removed and stirring was continued for 
3 hours. The solvent was evaporated to give the crude product Chromatography 
on silica gel eluting with 3% MeOH in CHG3 afforded the product as a free base. 
The free base was dissdved in methylene chloride and u^ted with HCI(g) in Et20 

25 to yield the title compound (45 mg) as a white solid. m.p. 145-147 (on a sample 
reciystallized from EtOH/EtzO). NMR (300 MHz, CP3OD) 6 1.30 (m. IH), 

I. 55-1.70 (m. 3H), 2.20 (m, 2H), 2.52-2.65 (m. 4H), 2.72 (m, 2H), 3.25 (m. 
IH), 335 (s. 2H), 3.42 (m, IH). 3.82 (s, 3H). 6.70 (m, 4H). 7.20 (m, 3H). MS 
(Da/NH3) m/c 378 (M+H)*. Anal, calcd for C23H28N304a • 0.9 HCI: C, 

30 61.83; a 6.52; N, 9.41. Found: C, 61.91; H. 6.46; N. 9.29. 

Example 37 

3.r2-rf3aR.9bR>-cij.6-M ethoxv-233a.4A9b-hexahvdfO-riH]-benzrelisoindol-l- 
vlV5thv»-6.7-metb vlenedioxvmiinazoline-2.4f lH3H)-dione hvdrocMoride 
35 Following the ]nocedure described for Example 2 1 . 6-amino- 1 3- 

benzodioKole-5-carboxylic acid ethyl ester (0.51 g, 2.4 mmol). prepared in analogy 
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to the procedure described in J. Indian Chem. Soc., 64(6), 373-5 (1987), Et3N 
(0.74 mL, 53 mmol), phosgene (13 mL 1.93 M solution in toluene, 2.4 mmol). 
and the cOTipound resulting from Example 13J (0.50 g, 2.0 mmol) were reacted to 
give 0.82 g (93 %) of the desired product as its HCI salt m.p. 257-258 *€. >H 
5 h4MR (300 MHz, CDCI3) of the free base 6 1.46-1.61 (m, IH), 1.71-1.86 (m, IH), 
2.22-236 (m, 2H), 2.50-2.75 (m, 3H), 2.80-2.92 (m. IH). 3.03-3.13 (m, IH), 
3.40-3.52 (m, IH). 3.63-3.76 (m, 2H), 3.81 (s. 3H), 4.15-435 (m, 2H), 6.00 (s, 
2H), 6.23 (s, IH). 6.65 (d, IH). 6.76 (d. IH). 7.08 (t, IH). 7.23 (s. IH). MS 
(Da/NH3) m/e 436 (M+H)"^. Anal calcd for C24H25N3OS5 • HQ): C, 61.08; H. 
10 5.55; N, 8.90. Found: C, 60.81; H, 5.51; N, 8.78. 

Example 38 

^.ri.^r^aR9hRVg«.6-M ethoxv-233a.4A9b.hexahvdro-riHl-benzreli8oindol-l- 
vltethvn■6■7-ethv^CTff^^i^)T^^|lTi^?^l!y^^^ 4/ 1 H_^H^-dinne hvdmchlnride 

15 Following the procedure described fcR- Example 21, 7-amino-23-dihydro- 

l,4-benzodioxane-6-carbox}4ic acid eiSayl ester (035 g, 2.4 mmol). prepared in 
analogy to the procedure described in United States patent Na 4,01 1323 which is 
incoipoiated hoein by reference. EtsN (0.74 mL, 53 mmol). phosgene (1 3 mL 
1.93 M soltttion in toluene. 2.4 mmol). and the compound resulting from Example 

20 13J (0.50 g, 2.0 nmid) were reacted to give 0.91 g (99 %) of the desired product 
as its HCI salt m.p. 212-214 "C. ^H NMR (300 MHz, CDCI3) of the free base 6 
1.48-1.65 (m, IH), 1.72-1.87 (m, IH), 2.20-233 (m, 2H), Z52-2.71 (m. 3H). 
2.86-3.00 (m, IH), 3.08-3.21 (m, IH). 3.42-3.57 (m, IH), 3.73-3.90 (m. 2H). 
3.81 (s, 3H), 4.16-4.42 (m. 6H). 6.18 (s, IH), 6.66 (d, IH), 6.79 (d, IH), 7.09 

25 (t. IH). 7.28 (s. IH). MS (DCI/NH3) m/e 450 (M+H)"^. Anal calcd for 

C25H27N3O5 • HQ • 0.5 H2a C, 60.66; H, 5.91; N, 8.49. Found: C, 60.69; H, 
5.73; N, 837. 

g?^amp|g3^ 

3-r2-^f3aR.9bRVm-6-Methoxv-233 a.4.5.9b-hexahvdro-flHl-benzre1isoindol-l- 
30 vltethvn-6.7-d imethoxvQuina7oline-2.4f lH3W>-dione hydrochloride 

The compound resulting from Examfrfe 13J (2.44. 0.6 g) was reacted with 
0.7g of the isocyanate derived from methyl 2-amino-4>dimedioxy-benzoate as in 
Example 10 to yield 0.6g (54%) of the title compound. iH NMR (300 MHz, 
DMSOde) » 736 (s. IH). 7.18 (t, IH), 6.81 (s, IH), 6.85 (d, IH), 6.75 (d. IH). 
35 4.2-4.32 (m. 3H). 3.9-4.1 (m, IH), 3.88 (s. 3H). 3.84 (s. 3H). 3.8 (s. 3H). 3.65 
(m. IH). 3.42 (m, 3H). 2.92-3.6 (m. 2H). 2.6-2.85 (m, 2H). 1.73-1.88 (m. IH), 
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1.52-1.68 (m, IH). Anal calcd for C25H29N30!s • HCl • H2O: C. 5934; H. 637; 
N, 830. Found: C. 59.73; H. 6.20; N, 8.23. 

Example 40 

6 3-f2-fr3aR.9bR^-fiv-6-Metho xv-233a.4^.9h-hexahvdro-riH1-benzfe1isoindol-l- 
vltethvll-l-methvl-6.7-dimet hoxvQuinazoline-2.4riH3m.dione hydrochloride 
The compound resulting from Example 13J (203 mg. 1 mmol) and 03 g 
(l.OSmmoI) 6,7-dimettiohy-l-methyl-quinazoline-2,4-dioiie were reacted as 
described in Example 26 to yidd 0.235 g (64%) o( the title compound as a white 

10 solid. m.p. 188-190 'C. IH NMR (300 MHz, CDCI3) of the free base d 7.61 (s, 
IH), 7.1 (t. IH). 6.78 (d, IH), 6.66 (d. IH), 6.58 (s, IH). 4.25 (t. 2H). 4.02 (s. 
3H), 3.95 (s, 3H). 3.81 (s, 3H), 3.6 (s, 3H), 3.42 (m. 3H). 2.48-2.87 (m, 5H). 
2.28 (m. 2H), 1.75 (m. IH). 1.52 (m, IH). Anal calcd for C25H29N3Q5 • HCl • 
H2a C. 60.05; H, 659; N. 8.08. Found; C. 59.51; H, 636; N, 7.93. 

15 

Example 41 

?.f%fgM^Methoxv- 233a.4.S.9b.hexahvdrD-riHl-benzrelisoindol-l-vl)ethvn-6- 
methQxv-thienor23.dlpvrimidine-2.4f lH3H>-dione hydrochloride 

20 faamp|g4iA 

5-Amino~4-carboethoxv-2-methoxv thiophene 
To methanol (404 |iL, 10 mmol) in THF ( 10 mL) at 0 "C under nitrogen was 
added 2.5 M n-BuLi (4.0 mL. 10 mmol). After stirring 20 minutes, CS2 (600 |iL, 
10 mmol) was added and stirring was continued for 4 hours. The reaction was then 

25 cooled toO'C followed by the addition of Mel (620 |iL, 10 mmd) whereupoi the 
reaction was stirred for 4 hours at 0 *C then at ambient temperature overnight. In a 
separate fla^ the anion of aoetonitrile was prepared by the dropwise addition of 
acetonitrile (520 |iL, 10 mmd) to a sdutida of LDA ( 10 mmol) in THF at -78 *C 
fdlowed by stining fw 30 minutes at that temperature. To the acetonitrile anion was 

30 added the sduticm of ttie xanthate prepared above. The reaction was stirred for 1 
hour at -78 *C thai 1 hour at 0 *C. The reaction was then coded to -78 'C, treated 
with ethyl bromoacetate (1.1 mL, 10 mmd), wanned to reflux, treated with 1.0 M 
lithium bistrimethylsilylamide (1 mL) and heated at reflux for IS hours. After 
cooling the reaction, it was partitioned between saturated NaHCX)} sdution and 

35 m^ylnie chloride. The cnganic layer was then dried with sodium sulfate, filtered. 
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concratrated in vacuo and flash chromatographed eluting with 4: 1 hexane-ethyl 
acetate to give 343 mg (17% yield) of the title compound. 

Example 41B 

5 3.r2-fc«^Methoxv-2.3^a.4A9b.hexahvdro-flH1-benzfe1ii»indol.l-vhethvn-6- 
tnethoxv-thienor2:3-d1pvrimidine-2.4riR3HV-dione hydrochloride 
The compound resulting from Examine 41 A (303 m^ was reacted according 
to the standard procedure fra* in situ isocyanate fonnation widi die compound 
resulting fnnn Example 13J (0375 g, 1^ mmol) to give 240 mg (38%) of product 
10 as the free base which was converted to the fumarate salt giving 149 mg (18%). 
m.p. 217 »H NMR (300 MHz, DMSOde) 6 1.45 (IH, m). 1.65 (IH, m), 2.23 
(IH, m). 232 (IH. m). 2.44 (2H, m), 2.58 (IH, m), 2.66 (2H. m), 3.30 (3H. m). 
3.75 (3H, s). 3.95 (2H. t). 3.99 (3H, s), 6.10 (IH, s). 6.59 (2H. s). 6.72 (IH, d). 
6.75 (IH. d), 7.09 (IH, t). 11.76 (IH. br s). Anal calcd for C26H29N3Q8S: C. 
15 57.45; H, 538; N, 7.73. Found: C. 57.17; H. 5.23; N, 7.63. 

3-r2-fr3aR.9bRW«^M ethoxv-233a.4A9b-hexahvdro-riHI-ben2relisoindol-l- 
vnethvll-6.7-dimethoxv-quinazoline-4(3HVonedihvdrochloride 

20 Ethyl 2-(NJ4-dimethyl-N'-fonnamidinyl)-3,4-diniethoxybenzoate (5.67 g, 

203 mmol), prepared according to the method described by Gupton J.T., Miller 
J.F„ Bryant R.D. Maloney P.R. Foster B.S. in Tetrahedron 43(8) 1747 - 1752 
(1987) from ethyl 6-anuno-3,4-dimethoxybenzoate, and The ccmpound resulting 
from Example 13J (2.0 g, 8. 1 mmol) refluxing in a solution of 1,4-dioxane (30 mL) 

25 and ;7-toluenesulfonic acid mcMtohydrate (0. 15 g, 0.8 mmol) for 4 hours. The 
reaction mixture was concentrated to a crude oil whidi was recrystallized frran 
MeOH to give the |xoduct as the free base. The free base was dissolved in 
meth)1ene chloride and treated wilfa HO in EtjP to yield the tide compound (3.59 g. 
87%) as a white solid. m.p. 180-185 *C (on a sample recrystallized from EtOH- 

30 Et20). 1h NMR (300 MHz. D2O) 6 831 (s, IH), 7.42 (br s. IH). 7.24 (t, J = 7.9 
Hz, IH). 7.08 (s. IH). 6.94 - 6.89 (d. IH), 6.91 - 6.87 (d, IH). 4.72 (s. 3H). 
4.45 (t. J = 6.5 Hz, 2H), 3.98 (s. 3H). 3.93 (s. 3H). 3.83 (s. 3H). 3.70 (br s. 
3H), 322 - 3.10 (bf 8. IH). 2^ - 2.74 (m. 2H). 2.62 - 2.51 (m. IH). 1.97 - 1.90 
(m, IH), 1.66 - 1.62 (m, IH). MS (Da/NHs) m/e436(M+H)* [a]D= +27,4» 

35 (CB0.S3. CH3OH). Anal, calcd for C2sC29N3Qt • 0.1 HCl • 0.8 H2O: C. 57.03; 
H, 6.26; N, 7.98. Found: C. 57.10; H. 6.25; N, 7.93. 
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Example 43 

^42-fr3aR.9bRWtr.6-Methoxv-233a.4-5.9b-hexahvdro-riH1-ben2re1isoindoUl- 
vnethvn-th ienQr23-d1pvriinidine-4r3ffi-onedihv(irochloride 

W8S prepared 

from 3*(2-ainixio)-cartx>xyethylthiophene by the method described in Oupton JX, 
Miller J.F., Bryant R.D. Maloney P.R., Foster B-S., Tetrahedron 43(8) 1747 - 
1752(1987). 

3-((NJN-Dimethyl-N-fonnamidinyl)]-auix>xyethylthioptene (0.92 g, 4.1 
10 nunol) and the compound resulting fiom Example 13J (0.40 g» 1.6 nunol) wm 
heated under reflux in a solution of 1,4-dioxane (6.0 mL) and /^-tdumesulfonic acid 
monohydrale (0.03 g* 0.2 nunol) for 3 hours. The reaction mixture was 
ccxioentiated and then purifled by flash cdumn chromatography on silica gel duting 
with EtOAc to give free base as an oil. The free base was dissolved in methylene 
15 chloride and treated with HCl(g) in Et20 to yield the title ccnnpcMmd (0. 1 6 22%) 
as a scJid. m.p. 171-175 ""C (on a sample recrystallized from MeOH-Et20). 
NMR (300 MHz, DMSO-d6) 6 8.50 (br s. IH), 7.64-7.62 (d, IH), 7.44-7.42 (d, 
IH), 7.16 (t, J = 9.5 Hz), 6.84-6.81 (d, IH), 6.78-6.76 (d, IH), 4.45-4.30 (br s, 
2H), 4.13 (br s, IH), 4.00 (br s, IH), 3.77 (s, 3H). 3.70-3.45 (m, 3H), 3.01 (br 
20 s. IH), 2,72 - 2.67 (m, 2H), 2.50 - 238 (m, 2H), 1.76 (br s, IH), 1.60 (br s, 
IH). MS(DCl/NH3)m/e882(M+H)"^. [a]D= +19.r (c=035, CH3OH). Anal, 
calcd for C21H23N3O2S • 0.1 H2O: C, 55.28; H, 6.56; N, 9.2L Found: C, 
5533; H, 5.72; N, 9.02. 

25 3-f2-rGaR,9bRWi^^Methoxv^233a.43.9b-hcxahvdrc>riH1>bcnzfe1isoindol^ 

vl)ethvn-quina2oline-2nH>K>ne hydrochloride 
2-[2-((3aR,9bR)-cry-6-Methoxy-233a,4A9b-hexahydn>[lH]- 
benz[e]isoindol-l-yl)ethyl]aminomethyl aniline was prepared from 2-nitrobenzyl 
bromide and the ccnnpound resulting from Example 13J using stannous chloride 
30 dihydrate in methanol by the procedure of Langley D. R. and Thurston. D. E, /. 
Org. Chem. 52 (1), 91-97 (1987). 

The above prepared compound ( 136 mg, 0387 mmol) in 4 mL <^ dry 
tetrahydrof uran was coded in an ice bath, and a solution of 753 mg (0.464 nunol) 
of N,N'-carbonyldiimidazde in 2 mL of dry tetrahydrofuran was added ra^iidly with 
35 stining. The cooling bath was removed and stirring was continued for 3 hours. The 
solvent was evaporated to give the crude product Chromatography on silca gel 
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eluting with 3% MeOH in CHQa afTorded the product as a free base. The free base 
was dissolved in methylene diloride and treated with a solution of Ha(g) dissolved 
in BtjQ to give the title compound (45 mg) as a white solid. m.p. 145-147 (<m a 
sample njcrystaliized from EtOH-Et20). NMR (300 MHz. CD3CD) 6 130 
5 (m.lH), 1 .55-1.70 (m, 3H), 2.20(m, 2H). 2.52-2.65 (m. 4H), 2.72 (m, 2H), 3.25 
(m, IH). 335 (s, 2H). 3.42 (m» IH), 3.82 (s. 3H). 6.70 (m. 4H). 7.20 (m. 3H). 
MS (Da/NH3) m/e 378 (M+H)"*". Anal, calcd for C23H2^30a • 0.90 HQ: C, 
61.83; H, 6.52; N, 9.41. Found: C, 61 .91 ; H, 6.46; N, 9.29. 

10 15pimple45 

3-r2-fgLT^MethCTtv-233a.4.5.9b-b exahvdro-riHl-benzre1isoindol-l-vnethvll- 
1 2^ihvdrnqiiinazolinfr4f3H>-onedilivdrochloride 
The compound resulting from Example 34 (0. 15 g, 03 mmd) in methand 
(25 mL) was hydrogenated at 4 atmosphere of H2 at room temperature using a 10% 

15 Pd/C catalyst (dry, 0.02 g) for 17 hours. The catalyst was removed filtrated and 
the filtrate concentrated. The lesicfaie obtained was dissdved in water, basified to 
pH 13 with potassium cartxnate and attracted with Et20 and EtOAc The conbined 
oiganic extracts w«e dried over anhydrous Na2S04 and concoitrated to give, af tn* 
flash cdumn chromatogi^y eluting witii 10:90 EtOH-EtOAc, tiie free base as a 

20 white s(did. The free base was dissolved in methylene chloride treated with a 

solution of Ha(g) dissolved in Et20 to give the title compound (0.05 g, 37%) as a 
white solid, m.p. 130 (dec). NMR (300 MHz. CD3OD) 6 7.81 (dd, J=1.5 
Hz, IH), 7.79-7.78 (dd, J=13 Hz, IH), 73 -731 (m, IH). 7.16 (I, J =8.1 Hz, 
IH), 6.86-6.77 (m. 4H), 4.69 (s. 2H), 4.29-4.13 (m. 2H), 3.88-3.72 (m, 2H), 

25 3.81 (s, 3H), 3.64-3.45 (m, 4H), 3.14-3.03 (m, 2H), 2.87-2,78 (m, 2H), 2.58- 
2.56 (m, IH), 1.94-1.89 (m, IH), 1.69-1.65 (m, IH). MS (DCI/NH3) m/e 378 
(M+H)"^. Anal, calcd for C23H27N3O2 • 0. 1 HCl • 0.8 H2a C. 58.97; H. 6.60; 
N.8.97. Found: C, 59.06; H. 6.65; N, 8.59. 

30 



35 
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Example 46 

^.r2-rf3a/?.9b/?W«-6-M ethoxv-233a.4Sgh.hexahvdro-flHl-benzfe1i!MMndol-l- 
yl^ethvn-7.carfa ainvlqiiiiia2oline-2.4f lH3H>-(lione hydrochloride 

%Ainimv4.carhamvlbenzoic add 
2-amiiK>-4-Cyanobenzoic add (3.01 g, 183 mmol), prepared by the method 
of Chan and Bniice, J. Am. Chem. Soc, 99: 6721 (1 97 7), was dissolved in 60 mL 
of 97% H2SC34 and heated to 45 *C for 12 h. The mixture was added to ice, and 
10 saturated Na2CX33 solution was added to adjust the pH = 3. The mixture was then 
filteied. and the ydlow sdid lyophilized to yield the title compound (2.94 g, 89%): 
mp 276-278 'C. NMR (300 MHz, DMSOifc) 6 8.72 (br s. 3H). 7.90 (br s. 
IH), 7.71 (d. IH). 7.37 (br s, IH), 7.21 (d, IH), 6.92 (dd. IH), 6.75 (br s, 2H); 
MS (DCIANH3) m/z 181 (M+H)+. 

15 

Example 46B 
Methvl 2.amiTio.4^artBmvlben2Pate 
The product from Example 46A ( 1.44 g, 8 mmol) was dissolved in 25 mL 
DMF and MQSO4 (0.757 mL. 8 mmol) and EqN (1.23 mL. 8.8 nmiol) were 
20 added. The reaction was stirred at room temperature for 24 hours, paired into 
biine, and extracted with 5x EtOAc. The extracts were washed with NaHCQs 
solution and toine, dried over MgS04, and the solvent evaporated. The residue was 
chrraiatograi^ on Si02 with EtOAc to yieldthe title compound (0.48 g, 3 1 %): 1 H 
NMR (300 MHz. DMSOife) 6 7.91 (br s, IH). 7.72 (d. IH). 7.39 (br s, IH), 7.24 
25 (d. IH). 6.93 (dd. IH). 6.75 (br s, 2H). 3.80 (s. 3H); MS (DCI/NH3) m/z 195 
(M+H)+. 

Example 46C 

3-r2-ff3aJ?9bJ?^-cij-6-Methoxv-233a ^4.5.9b-hexahvdro-flH]-benzrelisoindol-l- 
30 vnethvll-7-car hamvlamnazDline-2.4flH3H)-dione hydrochloride 

The product from Example 46B was treated with 033 equivalent triphosgene 
by the procedure described in Example IC. The resulting isocyanate (0.40 g. 1.83 
mmol) and the compound resulting frcmi Examine 13J (0.43 g. 1.74 mmcA) were 
treated 1^ the procedure described in Examfde IC to yidd the free base of the title 
35 compound which was dmnaatographed on Si02 using 18: 1: 1 

EtOAc/HC(X)H/water as duenL The fonnic add salt thus obtained was omverted 
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to the HCl salt, yielding the title compound (0. 12 g, 15%): mp >300 "C; NMR 
(300MH2,DMSO-<i6) * 11-75 (d, IH), 10.51 (s, IH). 8.22 (s, IH). 8.00 (t. IH), 
7.67 (m, 3H). 7.18 (t, IH), 6.71-6.86 (m, 2H), 4.26 (m, 2H), 4.12 (m, IH), 4.01 
(m, IH), 3.79 (s, 3H), 3 JO (m, 2H), 3.02 (m, IH), 2.55-2.82 (m, 3H). 1.79 (m. 
5 2H), 1.60 (m. 2H); MS (DCI/NH3) m/z 435 (M+H)+. Anal, calcd for 

C24H27aN4Q4«Ha: C, 56.81; H. 5.56; N, 11.04. Found: C. 56.42; H. 532; 
N, 10.79. 

10 3-f2-^Qa/?.9bJ? W«-6-Methoxv-233a.4A9b-hexahvdro-riHl-benzre1isoindol-l- 
vhethvn-7-W. Ar'-dii nethvl^carfaainvlqiiiiiazoHne-2.4(lH3HVdione hydrochloride 

Example 47A 
Methvl 2.amino-4-W. V'-dimethyncartMrnvlhenyxTale 

15 Methyl 2ramino-4-caitiam^benzoate (0.94 g, 4.84 mmol) was added to a 

suspension of KOH (Z17 g.38.7 mmol) in DMSO (15mL). lodomethane (1.05 
mL, 16.9 mmol) was then added, and the reaction was stirred for 5 min, and poured 
into water ( 150 mL). The solution was extracted mtb 3x CH2O2. and the extracts 
were washed with 2x water, dried over MgS04, and e\apaiate± The residue was 

20 chromatograf^ed on Si02 using 4% MeOH/CH2Cl2 as eluent, to yield the title 
compound (0.66 g, 67%): 1H NMR (300 MHz, DMSO-<<6) 6 7.72 (d, IH). 6.78 
(br s, 2H), 6.74 (d, IH), 6.48 (dd, IH), 3.80 (s. 3H). 2,96 (br s, 3H). 2.87 (br s, 
3H); MS (Da/NH3) m/z 223 (M+H)+. 

25 Example 47B 

3.r2^na^.9b/?W«-6-Methoxv-233a.4A9b-hexah vdro-riHl-benzfe1isoindol-l- 
vnethvn-7-W. jtf'-dim ethvncarbamvlquina2oline-2.4nH3ffi-dione hydrochloride 
M^yl 2-4min»4<^,^'-diineAyl)caii»m)dbeiizoatB was treated with 033 
equivalent triphcsgene by the procedures described in Exanqrie IC. The resulting 

30 isocyanate (0.49 g. 1.95 mmcd) and the conqx>und resulting fran Example 13J 

(0.44 g, 1.8 mmol) were treated by the procedures desoibed in Example IC to yield 
the free base 6[ the tide oompaoDd which was chromatogiaphed on Si02 using 
18: 1: 1 EtOAc/HCOOH/waler as duent The formic add salt thus obtained was 
converted to the HQ salt, yidding the title compound (0. 13 g. 14%): mp >300 *C. 

35 iH NMR (300 MHz. DMSO-tlS) 6 11.81 (d, IH), 1 1.25 (s. IH). 7.96 (dd. IH), 
7.12-7.25 (m, 3H). 6.72-6.86 (m, 2H). 4.26 (m, 2H), 4.12 (m, IH), 4.00 (m. 
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IH). 3.78 (s. 3H). 3.48 (m. 2H), 3.01 (s. 3H), 2.96 (m. IH), 2.87 (s, 3H). 2.50- 
2.80 (m. 3H). 1.79 (m. 2H). 1.62 (m, 2H). MS (DCI/NfHs) miz 463 (M+H)+. 
Anal, calcd for C26H3lClN4Q4»0.9HCl: C, 58.73; H, 6.10; N. 10.28. Found: 
C, 58.82; H,6.17; N. 10.33. 

Example 48 

3-r2-fGa/?.9bj?Vc»-6-Methox v-2.33a.4-5.9b-hexahvdro-riHl-benzfe1isoindol-l. 
vl^thvn-6 R-dichlorQ-7-methoxvquinazoluie-2.4( 1 R3HV-dione hydrochloride 

Example 48A 
Methvl 2-Amino-3^Dichlorr>4-mftthoxvhwi7natft 
Chlorinalion oT meth}4 2-ainino-4-nietlioxybenzoale acooiding to the 
procedure of Hess, et al. (US Patent Number 4,287341) gave the title compound: 
mp 72-73 "C; 1H NMR (300 MHz. CDOs) 6 3.86 (s. 3H), 3.92 (s. 3H). 6.33 (bs, 
2H). 7.86 (s, IH); MS (DCI/NH3) m/z250(M+H)+ 

Example 48B 

3-r2-^f3al?.9b/? Vm-6-Methoxv-233a.43.9b -hexahvdrD-riH]-benzrelisoindol- 1 - 
vltethvll-6 -8-dichloro-7-methoxvquinazoline-2.4( lR3HVdione hydrochloride 
The product from Examine 48A (498 mg, 2.0 mmol) was converted to the 
craiesponding isocyanate by treatment with triphosgene as described in Example 
IC. The resulting isocyanate (2.0 mmol) and the product frcni Example 13J ( 492 
mg, 2.0 mmol) were refluxed in 30 mL of toluoie for 16h and concentrated. The 
residue was triturated with EtOAc and filtered to give the free base which upon 
treatment with methanolic HCl gave the title compound as a tan solid (41 %): mp 
229-233 •C;1H NMR (300 MHz, DMSO-<*6) « 1.54-1.68 (m. IH). 1.70-1.85 (m. 
IH), 2.43-2.53 (m. IH), 235-2.82 (m, 3H), 2.93-3.10 (m. IH), 3.40-3.55 (m, 
3H). 3.77 (s, 3H), 3.91 (s. 3H), 3.97-4.15 (m, 2H). 4.19-4.28 (m, 2H), 6.73 (d. 
IH), 6.83 (d, IH). 7.17 (t, IH). 7.98 (s. IH), 10.86 (s, IH), 1132 (s. IH). MS 
(DCI/NH3) mIz 490 (M+H)+. Anal, calcd for C24H26a3N3Q4 • H2O: C, 52.91 ; 
H, 5.18; N, 7.71. Found: C, 52.82; H, 4.81; N, 7.59. 



10 



15 



35 
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^nM^.9hRVcis-6-Me thox\-233iiA s 9b-hexahvdrchriH1-t>enzfe1isoindol-l- 
vhethvlT-7.<dilof tv6.methoxvQdnazoline-2.4flH3H)-dignghV<t^ 

5 BBHnplg4?A 

Methvl 2-AmiiK>^ hlorD-S-meth<wvfaen2CTUC 
A soluticni of 2-anuiK>-4-chloio-5-methoxybedzdc add (3.0 g, 15.0 mmol; 
prepared acooidiiig to die i»Dcedure o( Denny, et al^ /. Med. Chem. 34:217-222 
(199 1)) in 70 ml MeOH was treated with excess trimethyisilyl diazomethane. The 
10 sdution was concentrated ami the residue flash chroinato^^ 

hexane/EtOAc to give the tide compound (46% ): mp 63-64 *C: NMR (300 
MHz,CDCl3) fl 3.83 (s, 3H), 3.90 (s, 3H), 5.48 (bs, 2H), 6.75 (s, IH). 739 (s, 
IH); MS (Da/NH3) m/z 216 (M+H)+. 

15 Example 49B 

3.r2.ff3ag.9hffW i»-6.Methoxv-2-3.3a.4A9b-hexahvdro-riH1-benzfelisoindoI-l- 
vlW»tlivlT.7-chlor(v6-niethr«vaiiina7oline-2.4r lH3HVdione hydrochloride 
The product fn»n Exam|de 49A (387 mg. 1.8 mmol) was omverted to the 
c o rrespo n ding isoi^anate by treatment with 033 eq oT triphosgene as described in 

20 Example IC. The resulting isocyanate (2.0 mmci) and the product from Example 
13J (440 mg, 1.8 mmol) were refluxed in 30 mL of toluene for 16h and 
concentrated. The residue was triturated with EtOAc and filtered to give the free 
base which upon treatment with methanolic HCI gave the title compound (550 mg, 
62%): mp 252-256 "C; iH NMR (300 MHz, DMSO-d6) d 1.52-1.68 (m, IH), 

25 1.70-1.85 (m, IH), 2.43-2.53 (m, IH). 2.55-2.82 (m, 3H), 2.95-3.08 (m, IH), 
3.40-3.55 (m. 3H), 3.77 (s, 3H). 3.91 (s, 3H), 3.94^.15 (m. 2H). 4.19-432 (m. 
2H), 6.73-6.88 (m. 2H). 7.17 (t, IH), 733 (s, IH). 7.50 (s, IH), 10.48 (s. IH). 
1 1.60 (s, IH); MS (DQ/NHs) m/z 456 (M+H)+. Aial. calcd for 
C24H27a2N3C^« 03 H2a C, 57.91; H, 5.59; N. 8.44. Found: C. 57.89; H. 

30 5.58; N. 831. 
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?- f?-(naff 9h/^Vc»-6-Methoxv-233a ^ sgb-hexahvd^o-flH^-benz^elisoi^dol-l- 
Y|^ftthv!^-^ -methvl- 7 -methoxvQuiiiayx^ine-2.4^ IH3H>-<lione hvdroQhIoridg 

5 Example 50A 

MRthvl 2-fonnamidfh4-mrThoTvhen7^tC 
A mixture of acetic anhydride C7. 15 g. 70 mmd) and fonnic add was heated 
at 65 'C for 2h, cooled and added to a solution of methyl 2-aniino-4- 
mcthoxybenzoale (2.5 g, 13.8 mmol) (US Patent 4^341) in 10 mL THF. The 
10 sdution was stinedf(H'4h and concentrated to give the title compound in 

quantitative yield. 1H NMR (300 MHz. CDQs) * 3.88 (s. 3H). 3.91 (s. 3H). 
6.64 (dd, y = 93 Hz, IH). 7.97 (d, / = 9 Hz, IH), 8.36 (d, / = 3 Hz, IH), 8.52 
(d, /= 2 Hz, IH), 1 1.18 (bs. IH); MS (DQ/NHa) m/z 227 (M+NH4)+ 

15 Example 50B 

Methvl 2-amtnometiivl~4- methoxv benzoale 
The product from Example 50A (2.85 g, 13.6 mmol) in 25 mL THF at 0 "C 
was treated with BH3 •SMe2 (32 mmd). The solution was stirred for 2 h at 25 "C 
and carefully treated with methand. The resulting sdution was ccmcentrated and the 

20 residue treated with TMEDA in THF. This sdution was partitioned between EtOAc 
and 10 % aq sodium bicarbonate. The organic layer was washed with brine, dried 
MgS04, and concentrated. Flash chromatography on silica gel (9: 1 hexane/EtOAc) 
gave the tiUe compound in 55% yield. ^H NMR (300 MHz, CDCI3) 6 2.89 (d, J = 
5 Hz. 3H), 3.82 (s. 3H), 3.85 (s. 3H), 6.09 (d, 7 = 3 Hz, IH). 6.17 (dd, y = 93 

25 Hz, IH). 7.73 (bs. IH), 7.83 (d. 7 = 9 Hz, IH); MS (DCI/NH3) m/z 196 (M+H)+. 

Example 5QC 
1 .|^ethvl-7-meth oxv benzoxazine-2.4f lH>-dione 
To the product from Example SOB (390 mg, 2.0 mmol) and EtsN (400 mg. 
30 43 mmol) in 40 mL dichlorotnethane at -78 "C under nitrogen was added dropwise 
1.93 M phosgene (4.0 mmd). The sdn was stiired at 25 "C for 16 h and partitioned 
with brine. The methylene diloride tayer was dried (MgS04) and concaitrated to 
give the title compound as a white sdid, quantitative yield: ^H NMR (300 MHz, 
DMSC>-d6) 6 3.48 (s. 3H), 3.93 (s, 3H). 6.85 (d, 7 = 3 Hz, IH). 6.92 (dd. 7 = 93 
35 Hz. IH). 7.93 (d. 7 = 9 Hz, IH); MS (DCI/NH3) m/z 225 (M+NH4)+. 
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Example SOD 

3-r2-^f3a/?-9b^Wc»-6-M ethoxv-233a.4^.9b-hexahvdiD-riHl-benzre1isoindol.1. 
ynethvn-l-met hvl-7-methoxvquina7oline-2.4^1H3mKiione hydrochloride 
The (Hoduct from Example 50C (410 mg. 1 .98 mmol) and the product from 
5 Example 13J were refluxed in 30 mL of toluene for 16h, cooled and concentrated to 
give the intermediate benzamide. To the crude benzamide (S47mg, 134 mmol) and 
triethylamine (400 mg, 4.5 mmol) in 20 mL toluene at -78 'C undo- nitrogen was 
added dropwise 1.93 M phosgene (1.5 nrniol). The solution was wanned to 25 *C 
and then heated to rdluxfOTlSi. The readian mixture was oonoentrated and the 

10 residue was flash diranatographed on silica gel (18: 1:1 EtOAc/ water /fonnic 
add). Treatment with methandic HQ gave the deared product in 15 % yield: mp 
248-249 1H NMR (300 MHz, DMSO-<«) 6 1.52-1.68 (m, IH). 1.70-1.85 (m. 
IH). 233-2.53 (m, IH). 2.55-2.85 (m, 2H). 2.95-3.08 (m, IH), 3.40-3.60 (m, 
4H). 3.52 (s, 3H). 3.77 (s. 3H). 3.91 (s. 3H), 3.94-4.15 (m. 2H), 4.19-4.35 (m, 

15 2H). 6.71-6.93 (m, 4H), 7.17 (t, IH), 7.98 (d, IH), 10.74 (s, IH); MS 

(Da/NIf3) m/z 436 (M+H)+. Anal, calcd for C25H30Clh&Q4» H2O: C, 61.38; 
H, 6.58; N, 8.58. Found: C, 61.77; H, 6.41; N. 8.53. 

Example 51 

20 3-r2-(f 3a^.9b/?Vc«-6-Metho xv-23 3a.4A9b-hexahvdro- r lH1-benzre1isoindol- 1 - 
vl^thvn-l-methvl-6-ch^o^o-7-met^r«^VqV^Tl^^^^^ne-2■4r lH3ffi-diQne hvdiochloride 

Example SIA 
Methvl 2-chloro-5-formamido-3-methoxvbenzDate 
25 The formamide was prepared in quantitative yield from methyl 2-amino-4- 

meaiaxy-5-cblorobenzoate (US Patent 4,287341) as described in Example 50C. 
iHNMR (300 MHz. 0X33) « 3.92 (s, 3H). 4.00 (s. 3H), 8.05 (s. IH), 8.51 (s, 
IH), 853 (d, / = 2 Hz. IH). 11.17 (bs, IH); MS (DCI/NH3) nUz 261 (M+NH4)+. 

30 EKMnpteglB 

Methvl 2-aminomelhvl-S-chloiTv4-niftthoxv-hwi7nfltft 
Boane reduction of the product from Examine 51A as described previously 
in Examine 50B fdlowed by flash duomatogiaidiy (9: 1 hexane/EtOAc) gave 7CX) 
mg (52%) of the title compound: lHNMR(300MHz.CDCl3)6 2.92(d./=6 
35 Hz, 3H), 3.82 (s, 3H). 3.94 (s, 3H), 6.09 (s, IH), 7.81 (bs. IH), 7.88 (s, IH); 
MS (DCI/NH3) m/z 230 (M+H)+. 
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Example 51C 

l-Methvl-6K:hloro-7-methoxv Benzoxazine-2.4( Iffi-dione 
The product from Example SIB was treated as described in Example 50C to 
give 500 mg (quantataive yield) of the title COTipound: 1 H NMR (300 MHz, 
5 DMSO-d6) 5 231 (s. 3H), 4.08 (s. 3H), 6.97 (s, 1 H). 7.95 (s, IH); MS 
(Da/NH3) m/z 259 (M+NH4)+. 

Example 51D 

V.f2^f3a^.9bRV.rfg^Methoxv.233a.4A9b-hexahvditvriHl-ben7rftlisoind^ 
10 vl^vl1-2-aminomethvl.Schlon>4.methoTv hftnTawiHA 

The produa from Example 51C (410 mg. 1 .96 mmol) and the product fnxn 
Example 13J were r^uxed in 30 mL of toluene for 16 h. cooled and concentrated to 
give the inteimediate boizamide which was fla^ chromau>gra{riied on silica gel 
( 18: 1 : 1 EtOAc / water / formic add) to yield the title compound (760 mg. 86 %): 
15 iH NMR (300 MHz, DMSO-<j6) 6 1.40-1.50 (m. IH). 1.60-1.72 (m. IH). 2.12- 
2.29 (m, 2H). 2.40-2.52 (m. IH). 2.52-2.66 (m. 3H), 2.81 (d. 7 = 6 Hz, 3H), 
3.20 (m, IH). 330 (m. 5H), 3.73 (s. 3H). 3.89 (s, 3H). 6.22 (s, IH), 6.72 (d. /= 
9 Hz. IH). 6.73 (d. / = 9 Hz. IH), 7.08 (dd, 7= 9.9 Hz, IH). 7.63 (s, IH). 8.10- 
a26 (m. 2H); MS (DCI/NH3) m/z 444 (M+H)+. 

20 

Example 51E 

3-r2-rr3a/?.9b/?)-c«-6-Methoxv.233a.4.5.9b-hexahvdro-riHl-benzfelisoindol-l- 
yltethvll- 1 -methvl-6-chloto-7-methoxvquiiia2Pline-2.4( 1 H3H>-dione hvdrochloride 
To the product from Example 51D (760 mg. 1.7 mmol) and triethylamine 

25 (500 mg, 5.0 mmol) in 20 mL tduene at -78 "C under nitrogen was added dropwise 
1.93 M |diosgene (2.0 nunol). The soln was warmed to 25 *C and stirred for 16 h. 
The reaction mixture was concentrated and the residue was flash chromatographed 
on silica gel (18:1:1 EtOAc/ water /fomuc add). Treatm«it with methanolic HCl 
gave the title compound (480 mg.53%): mp 181-186 °C; ^H NMR (300 MHz. 

30 DMSO-d6) 6 1.52-1.68 (m. IH). 1.70-1.85 (m. IH), 2.33-2.53 (m. IH). 235- 
2.85 (m. 3H). 2.95-3.08 (m, IH), 3.40-3.55 (m. 3H), 3.58 (s. 3H). 3.77 (s, 3H). 
3.94-4.15 (m. 2H). 4.07 (s, 3H). 4.19^35 (m, 2H), 6.73 (d. IH). 6.84 (d, IH). 
7.02 (s, IH), 7.17 (t, IH). 7.98 (s. IH), 10.74 (s. IH); MS (DCI/NH3) m/z 470 
(M*H)+. Anal, calcd for C25H29a2N3Q4« 1.25 H2O: C. 56.77; H, 6.00; N, 

35 7.94. Found: C. 56.74; H. 5.78; N. 7.67. 
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Example 52 

^-r2-^f3a^.9b^V-m-6-Methoxv-233 a.4A9b-hexahvdrc>-riH1-benzre1isoindol-l- 

vnethvn-i-r2-meth oxvethvn-6.7-^iniftl]nT^qmiHiy^'"^^^ ^ H_^H\^inne 

hydrochloride 

5 

Example 52A 

Methvl 2-rf2-n iethoxveihvhamino1^.S^methoxv benzoate 
Methy-2-amiiio-4^dimedK»Q'baizoale (2.1 g, 10 mmol), 
medioxyaoetaldehyde (11 mmd), NaCNBI^ (IS mmol) and ao^c add (10 mmol) 
10 were combiiied in 20 mLh^H and stined for 72 h. The reaction mixture was 
filtered through Cdite, oonooitrated and the residue partiticned between waio- and 
EtOAc. The EtOAc layer was dried (MgS04) and concentrated to give the title 
compound (46%): NMR (300 MHz, CDCI3) 6 3.40 (dt. / = 6,1 Hz, 2H), 3.43 
(s, 3H), 3.65 (t. J = 6 Hz, 2H). 3.82 (s, 3H), 3.83 (s. 3H), 3.91 (s, 3H), 6.21 (s, 
15 IH). 738 (s. IH), 7.80 (t, 7 = 1 Hz, IH); MS (Da/NH3) m/z 270 (M+H)+. 

Example S2B 

W2.methoxvethvn-6.7-dim ethoxvBcnzoxazine-2.4(lH>-dione 
The product from Example 52A was treated as described in Example 50C to 
20 yield die title compound (96%): ^H NMR (300 MHz, CE>Cl3) 5 335 (s. 3H). 
3.76 (t, / = 6 Hz, 2H), 3.93 (s, 3H), 4.00 (s, 3H), 4.23 (t, 7 = 6 Hz. 2H). 6.93 (s, 
IH), 7.45 (s, IH); MS (DCI/NH3) m/z 299 (M+NH4)+. 

Example 52C 

25 3-r2-r(3aj?.9bJ?VcM.6-Methoxv-233a.4.5.9 b.hexahvdro-flHl-benzre1isoindol-l- 
vltethvll-r-r2r methoxVethvl^-6.7^methoxvquinazoline-2.4nH3ffi-dione 

hydrochloride 

The product from Examine 52B (520 mg. 1.85 mmd) and the product from 
Examine 13J were refluxed in 30 mL cS toluaie for 16h, cooled and concentrated to 

30 give the intennediate benzamide. To tiie oude benzamide (56Qmg, 1. 16 mmcd) and 
triethybunine (300 mg, 3.0 mmcA) in 20 mL tdueae at -78 *C under nitro^ was 
added dropwise 1,93 M phosgene (1.4 mmol). The solution was warmed to 25 *C 
and then heated 10 reflux for 1^ The reaction mixture was oonoeittrated and the 
residue was flash chramatographedoi silica gel (8: 1:1 EtOAc /water /formic acid). 

35 Treatment with methanolic HCl gave the title compound (200 mg, 29%): mp 150- 
155*C;lH NMR(300MHz.DMSOd6)6 1.52-1.68 (m, IH), 1.70-1.85 (m, IH), 
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2.33-2.58 (m, IH), 2.62-2.86 (m, 3H), 2.95-3.08 (m, IH), 3.26 (s. 3H), 3.42- 
3.55 (m, 3H), 3.57-3.70 (m, 2H), 3.77 (s, 3H), 3.81 (s. 3H), 3.93 (s, 3H), 3.94- 
4.20 (m. 2H), 4.20^,40 (m, 4H), 6.73 (d, IH), 6.84 (d, IH), 7.04 (s, IH), 7.17 
(t, IH), 7.42 (s, IH), 10.52 (s. IH); MS (DCI/NH3) miz 510 (M+H)+ Anal. 
5 calcd for C28H36CIN3O6 • 1.0 HCl • 1.0 H2O: C, 56.00; H, 6.55; N, 7.00. 
Found: C, 56.02; H, 6.20; N, 6.94. 

Examples 

■l-ri^r3a^.9b/?WM^M ethQxv-2.33a.4A9b-hexahvdn>-riH1>b^ 
10 vnetfavil-5.6-m ethvlenedioxvquinazoline-2.4r lH3ffl-dione hydrochloride 

ExamfJe 53 A 
Methvl 2-Amino-5.6-methvlenedioxv benzoate 
(Trimethyisil)1)diazomethane (6 mL of a 2M soluticm in hexane) was added 
15 to a sduticxi of 5-iV-(ten-butoxycarbQnyl)amino- 13-benzodioxoIe-4-carboxiU add 
(1.56g. 9.1 mmol), prepared as described (7. Org. Chenu, 4549 (1989)), After 
stirring for 1 h, the reaction was concentrated and chromatographed ( 10: 1 
hexaneiEtOAc). The resulting methyl ester was dissolved in CH2a2 and treated 
with TFA and stirred for 30 min. The reacticm was concentrated and partiticned 
20 between CH2a2 and NaHCQj solution. The organic layer was dried (MgS04)» 
filtered, concentrated, and chromatographed on Si02 (5: 1 hex:EtOAc) to yield the 
tide compound (700 mg,55 %): NMR (300 MHz, CDQa) 6 3.91 (s, 3H), 5.37 
(bs, 2H), 5.97 (s, 2H), 6.12 (d, IH), 6.80 (d, IH); MS (DCI/NH3) mlzl96 
(M+H)+, 

25 

p^amplgffP 

342>fGa/?.9bj?Vc/5-6-Methoxv-233 a.4.5.9b-hexahvdTO-riHl-benzrelisoindol-l- 
vnethvl%5.6-methvlenedioxv quinazQline-2-4( lH3H)-dione hydrochloride 
M^yl 2-Amino-5,6-methylenedioxy benzoate (375 mg, L92 mmol) and 

30 triethylamine (0.70 mL, 5.0 mmol) were taken up in anhydrous CH2CI2 under N2 
and cooled to -TS^'C. I%osgene ( 1.2 mL of 1.93 M sin in toluene) was added and 
the reaction was stirred at -78^C for 30 min and at 25 Xfcxr L5h. Theproduct 
from Example 13 J (in 10 mL CH2C12) was added and the reaction was stirred 18 h 
atZS^C The reaction was partitioned between CH2CI2 and saturated aqueous 

35 NaHCC]^. The organic layer was dried (MgS04), filtered, and concentrated. The 
residue was dissolved THF ( 100 mL) and KOf-Bu (5 mL of 1 M sin in THF) was 
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added. After stirring for 1 h at 2S^C the reaction was concentrated and partitioned 
between CH2CI2 ^ saturated aqueous NaHCC>3. The organic layer was dried 
(MgS04), flltoied, concentrated and cfaromatogiaphed on Si02 (1 % EtOH in 
CH2CI2 saturated with NH3) to provide the free base of the title ccsnpound (900 

5 mgJRS %) which was converted to the HCl salf mp 204-208 ""C; NMR (300 
MHz, CDCl3(frec base)) 6 1.48-1.62 (m, IH), 1.73-1.86 (m, IH), 2.23-236 (m, 
2H), 2.51-2.71 (m, 3H), 2.87-2.98 (m, IH), 3.10-322 (m. IH), 3,51 (q, IH). 
3.74-3.85 (m, 2H). 3^1 (s. 3H), 4.11-436 (m, 2H), 6.10 (s, 2H), 6.19 (d, IH), 
6,68 (d, IH). 6,79 (d, IH). 6.93 (d. IH). 7.10 (t. IH), 1134 (bs. IH); MS 

10 (Da/NH3) m/z 436 (M+H)+. Anal, calcd for C24H26CIN3Q5: C. 61.08; H. 5.55; 
N. 8.90, Found: C. 6033; H. 5.73; N. 8.61. 



Example 54 

3-r2-fr3aJ?.9bJ?Wii-6--Methoxv-233a.4A9b-hexahvdro-riHl-benzfe^^ 
15 vnethvn-7,8-niethvlenedioxvquinazoline-2-4f lH3H)-dione hvdrochloride 

Exan^;rfe54A 
Methvl 2-AminQ-3.4-methvlenedioxv benzoale 
To a stinred mixture of 4-amino-13*benzodioxoIe (131g, 9.6 nrniol). 

20 prepared as described in J. Chera. Soc., Ptridn Trans. I, 259 ( 1991), 

hydroxylamine sulfate (8.2 g. 50 mmol). cone HCI ( 1 mL). and H2O (10 mL) was 
added a slurry of chloral hydrate (1.8 g. 10,9 nmiol), sodium sulfate (9.1g, 64 
mmol), in H2O (30 mL). After stirring at 60 for 1.5 h the teBCiioa was kept at 
25 over night The tax>wn soUd was collected by riltraticm and washed with 

25 water. After drying under vacuum, the sdid taken up in methanesulfcxiic acid (30 
mL) and the solution was teated at 45^C f^ 30 mia The reaction was cooled to 0^ 
C and was poured onto 250 g of ice. A dark red solid was collected by filtration. 
The solid was taken up in a solution of NaOH (2 g solid) in water ( 14 mL). 
Hydrogen peroxide solution (30 %. 8 mL) was added over 30 min. The reaction 

30 was neutralized to pH 7 by the additicm 1 M HCI. The 4*amino- 13-benzodioxoIe- 
5-caiboxylic add was collected by filtration. (TriniethylsilyI)diazomethane(20mL 
of a 2 M sdutioa in hexane) was added to a soluticm of the acid in CH2CI2 (25 mL) 
and methanol (2 mL). After stirring for Ih, the reaction was concentrated and 
chromatognq)hed on Si02 (hexaneiEtOAc) to providethe title compound (475 mg,25 

35 %): m NMR (300 MHz. CDCI3) 6 3.85 (s. 3H), 5.51 (bs, 2H), 6.01 (s, 2H), 
6,28 (d, IH), 7.53 (d, IH); MS (DCI/NH3) m/z 196 (M+H)^. 
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Example 54B 

3-r2-fr3aj?.9b/?Vm-6-Methoxv-233a.4A9b-hexahvdro-riH1-benyre1isnindol-l- 
vl)ethvn-7.8-methvlenedioxvquinazoline-2.4r lH3H>-dione hydrochloride 
Following the procedure described in Example f3B, the product from 
5 Example 54A (475 mg, 2.44 mmol), EtjN (0.74 mL, 53 mmol), phosgene ( 13 
mL of 1.93 M solution in toluene), and the product from Examfrie 13J (.50 g, 2.0 
nmiol) provided the free base of the title compound (0.77 g, 87 %) which was 
converted to the HO salt : mp 248-251 *C; NMR (300 MHz. CDCl3(free base)) 
6 1.45-1.58 (m. IH). 1.72-1.83 (m. IH), 2.17-2.27 (m. 2H). 2.47-2.76 (m, 3H), 
10 2.80-2.90 (m. IH), 3.03-3.14 (m. IH), 3.42-3.54 (m, IH), 3.68-3.82 (m, 2H). 
3.80 (s, 3H), 4.15435 (m, 2H), 6.08 (dd, 2H). 6.48 (d, IH), 6.66 (d, IH), 6.75 
(d, IH). 7.08 (t, IH), 732 (d, IH); MS (DCI/NH3) m/z 436 (M+H)+; Anal, calcd 
forC24H26ClN305: C. 61.08; H, 5.55; N, 8.90. Found: C, 60.80; H. 5.70; N, 
8.68. 

15 Example 55 

3-r2-ff3al?.9b/?Vci5-6-Methoxv-233a.43.9b-hexahvdrD-riHl-benzre ligoindol-l- 
vl^thvll-6.7-methvlenedioxvquina7nline-2.4^ lH3m-dione hydrochloride 
2-Hydroxy-43-niethylenedioxy benzoic acid (0.67 g, 3.6 mmol), prepared 
as described in Synthesis 763 (1988), was stirred at 70 "C with 2 mL of thionyl 

20 chloride in 25 mL toluene for 30 min. After evapcxaiion of the solvent, the residue 
was azeotroped with tduene. The resulting acid chloride was taken up in CH2CI2 
(20 mL) and added slowly to a solution of the pixxluct from Example 13J (.75 g, 
3. 1 mmol) and Et3N (0.64 mL, 4.6 mmol) in CH2CI2. After stirring for 3 h at 25°C 
the reaction was partitioned between CH2Q2 saturated aqueous NaHCO?. The 

25 layers are seperated and aqueous, layer was extracted with CH2d2- The combined 
organics were dried (MgS04). filtered, ocmcentrated, and duomatographed on Si02 
(38: 1: 1 EtOAc.HC(X)H:H20). 1 .Og (66 %) of the intermediate amide as a free base 
was obtained after a NaHC03/CH2Cl2 workup. The amide (850 mg. 2. 1 mmd) 
was taken up in CH2CI2 (20 mL) and l.l-carbonyldiimidazde (036 g. 2.2 mmol) 

30 was added. After stirring for 2 h, the reaction was ooncentrated and 

chromatographed(18:l:l EtOAc:HCOOH:H20). AfteraNaHC03/CH2a2 
workiq>, the free base of the title conpound (650 mg,72 %) was obtained and 
converted to the HQ salt: mp 253-255 'C; ^H NMR (300 MHz, CDQaCfiee base)) 
6 1.45-1.58 (m, IH), 1.68-1.79 (m, IH), 2.20-231 (m, 2H), 2.46-2.59 (m, 2H). 

35 2.63-2.86 (m. 3H), 3.29-3.44 (m, 3H), 3.81 (s, 3H). 4.15 (t, 2H), 6.11 (s, 2H), 
6.67 (d, IH), 6.69 (s. IH), 6.75 (d, IH), 7.10 (t. IH), 7.36 (s, IH); MS 



wo 96^2991 



PCT/US96/00178 



83 

(Da/NH3) mtz 437 (M+H)+; Anal, calcd for C24H25ClN20fe: C, 60.95; H, 533; 
N, 5.92. Found: C. 60.79; H, 5.14; N, 5.80. 

F?Mmp>e5$ 

5 3424r3a^.9b/?^ri^t^Methoy v-233a.4A9b-hexahvdiD-riHl-benzfe1ismiid^ 

vnethvl1-6. 7-dimethaxvcpHna^ffli^?-^^^-*^^*'v*^>^'""'*'^ 
Ethyl 2-{N, ^'-dimeihyl-iV •-fOTmaiiiidinyl)-4>climethoxy benzoate was 
prepared from the known ethjd 2-ainino-4>dimethoxy benzoate by the method of 
Gupton. J.T., Miller, J.F., Bryant, R.D., Maloney. P.R. Foster, B.S. 

10 Tetrahedron, 1987, 4i(8). 1747. Ethyl 2-(M^'-dinielhyl-iV'-fomamidinyl)-4,5- 
dimethoxy boizoate (2.5 g, 8.9 mmol) and the oompoimd resulting frcnn Examine 
13J (0.57 g, 23 mmd) were combined as in Example 43 to yield the tide compound 
(0.67g. 57%) as a solid: mp 181-185 (EtOH/ CH2a2/Et20); [aJo -223" (c 
055 in MeOH); NMR (300 MHz. D2O) 6 8.26 (s. IH), 7J0 (s. IH). 7.25 (t, 

15 ^7.9Hz. IH), 7. 14 (s. IH). 6.95 - 6.93 (d, IH). 6.90 - 6.87 (d, IH). 4.81 - 4.70 
(m. 3H), 4.45 (t, ^.OHz, 2H), 3.99 (s, 3H). 3.96 (s, 3H), 3.84 (s. 3H). 3.72 - 
3.68 (m, 3H). 2.90 - 2.75 (m. 3H). 2.63 - 2M (m, IH), 1.97 - 1.85 (m. IH). 
1.67 - 1.60 (m, IH); MS (DQ / NH3) nUz 436 (M+H)+. Anal, calcd for 
C25H3ia2N3Q4« 0.6 H2O: C. 57.83 Jl, 6.25; N. 8.09. Found: C, 57.85; H. 

20 6.25; N, 7.93. 

Example 57 

3.r2.rf3a/?.9b/?^mW5-Methoxv-233a.43.9b-hexahvdro-riH1-benzrelisoindol-l- 
vl^ethvn-7.8-dimedivlqiTBpa7/^infi-4nH^^dihvdrnchloride 
Metfa)4 2-{N ,N'-^am&iiy[-N '-formamidinyl)-3,4-dimeth)4 benzoate was 

25 prepared from the known 2-amino-3,4<limethyl benzoic acid (Rewcastle, G.W.; 
Atwell. GJ.; Zhuang. L.; Baguley3.C.; Denny. WA. J. Med. Chem. 
1991,54(1), 217) by the method of Gupton, J.T.. Miller. J.F., Bryant, R.D., 
Maloney, P.R. Foster, B.S. Tetrahedron 1987, 43(%), 1747. Methyl 2-(iV,^'- 
dimetby]-iV'-formamidinyl)-3,4-dimethyl boizoate {03 g, 2.4 mmd) and the 

30 compound resulting {torn Example 13J (0.4 g. 2.0 mmol) were combined as in 
Examine 43 to yield the title compound (0J3g, 56%) as a s(di± mp 195-200 *C 
(EiOH/Et20); [alD-^22.6* (c 0.46 in MeOH); ^H NMR (300 MHz, MeOD) 5 8.89 
(s. IH). 8.11 - 8.08 (d. IH). 734 - 7.51 (d. IH). 7.17 (t, J^.O Hz. IH), 6.84 - 
6.79 (m, 2H). 453 (t, ^.(Hfe. 2H), 431 - 4.17 (m. IH). 3.81 (s, 3H). 3.89 - 

35 3.59 (m, 6H). 3.19 - 3.08 (m. IH). 2.89 - 2.78 (m, 2H), 256 (s. 3H). 2.51 (s. 
3H). 1.98 - 1.90 (m, IH), 1.72 - 1.66 (m, IH); MS (DCI / NH3) mtz 404 (M+H)*. 
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Anal, calcd for C25H3lCl2N3Q2» 03 H2OO.4 HCl: C. 60.48; H. 6.49; N, 8.46. 
Found: C. 60.54; H, 6.52; N, 832. 

5 3-f2-(f3a^.9b^^civ-6-Methox v-233a.4.5.9b-hexahvdro-f IHl-benzfelisoindol- 1- 
vnethvl1-7.8 -dimeihoxvQiiit^a7n1inis4/3H^-onedihvdinch1nride 
Ethyl 2-{N, N '-^me&yl-N '-formaniidinyl)-3;4-dimethoxy benzoate was 
prepared frcnn the known etfi)i 2-amino-3/4-dimethoxy benzoate (Hey. D.H.; Lobo, 
L.C. J. Chem. Soc. 1954, 2246) by the method of Gupton. J.T., Miller. J.F.. 

10 Bryant, R.D.. Maloncy. P.R.. Foster. B.S. Tetmhednn, If 87, 43(8), 1747. 
Ethyl 2r(N,N'-^e0syl-N •fonnamidiiiyl)-3.4-dimethoxy benzoate (0.76 g. 2.7 
mmcd) and the compound resulting from Example 13J (Oj56 g, 23 mmol) were 
combined as in Examine 43 to yield the titie compound (0. 13g, 11 %) as a solid: mp 
196-199 •€; [alD+27.2» (c037 in MeOH); 1H NMR (300 MHz. D2O) 6 8.30 (s, 

15 IH), aOl - 7.97 (d. IH). 7.43 - 7.40 (d. IH). 7.25 (t, /=6.0Hz. IH). 6.94 - 6.92 
(d. IH). 6.89 - 6.87 (d. IH), 4.44 (t, J=6.0l1z, 2H), 4.27 - 4.15 (m, 2H). 4.03 (s, 
3H). 3.91 (s. 3H), 3.84 (s, 3H). 3.78 - 3.59.(m. 4H). 3.10 - 3.20 (m, IH), 2.90 - 
2.70 (m. 2H). 2.61 - 2.57 (m, IH). 1.96 - 1.90 (m. IH), 1.65 - 1.60 (m. IH); MS 
(Da/NH3) m/z 436 (M+H)+ Anal, calcd for C25H3lCl2N304» 0.6 H2O: C. 

20 57.83; H. 6.25; N. 8.09. Found: C. 57.85; H. 6.33; N. 8.05. 

F?twnplg59 

3-r2-ff3aR.9bR>-cM-6-Methox v-233a:4^.9b-hexahvdro-riHl-benzrelisoindol-l. 
vltethvll-6-caifaomet hoxvthienof23-d1pvrimidine-2.4nH3H>-dione hydrochloride 
25 The free base of the compound resulting frcHn Example 13H (240mg, 0.605 

mnK)l) in THF (5niL) under N2 at -78 *C was treated with LDA (2. l eqm^^^ The 

reaction was warmed to -5 *C for 45 min, then treated with methyl chlorofomate 
(50|iL. 1.05 equiv.) followed by stining fcxr 1 h. The reaction was evaporated to 
diyness and flash chromatograidied to give the free base of the title compound (1^ 

30 mg. 44%) wUdi was converted to die HQ salt and recrystallized from EtOH/Et20 
to give the tide compound (65 mg. 22%) as a light yellow sdid: ^H NMR (300 
MHz. CE>3CX}) & 1.65 (m. IH). 1.92 (m. IH). 2.60 (m. IH), 2.83 (m. 2H), 33- 
3.4 (m. 3H). 355 (t. 2H). 3.66 (m. IH). 3.81 (s. 3H). 3.90 (s, 3H). 4.10 (br m. 
IH). 4.37 (t. 2H). 6.79 (d. IH). 6.82 (d. IH), 7.18 (t. IH). 7.92 (s, IH); MS 

35 (Da/NH3) m/z 456; Anal, calcd for C23H26CIN3Q5S: C, 56. 15; H. 533; N. 
8.54. Found: C, 55.99; H. 5.12; N, 833. 
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^.r7.rnflR9hRW«^M ethoxv-2.3.3a.4.5.9b-hexahvdn>fim-benzre1isQindQl-l- 
y)>ffth v!i.6-mriiomethox vthienoP^-d1imimidin^^^ lH3H)-4ione hvdrochlOTide 

5 The R.R enanticHno- of the oompound described in Example 5 (397mg, 

1 .OOnunol), prepared from the fvoduct from Examine 13J as described in Example 
5. in THF (5 mL) at -5 •€ under N2 was treated slowly with LDA (2. 1 equiv). 
After 60 min methyl cfalontfonnate (80|iL. 1 equiv.) was added and the reaction was 
stirred fa- an additional lb at 0*C. The reaction was then quendied in saturated 

io sodium bicarbanate and extracted witfi methylene ddoride (3x). The (xganics were 
dried with sodium sulfate, filmed, solvent evaporated and flash duomatpgrafdied to 
give Ae free base 6[ the title compound ( 1 lOmg. 24%) whidi was converted to the 
Ha salt: IH NMR (300 MHz, CP3OD) 6 1.65 (m, IH), 1.94 (m. IH). 2.60 (ddd. 
IH), 2.82 (m, 2H). 3.3-3.4 (m. 3H). 3.58 (t. 2H), 3.67 (m, IH), 3.81 (s, 3H). 

15 3.95 (s. 3H). 4.10 (br m, IH), 438 (t, 2H), 6.79 (d. IH). 6.82 (d, IH). 7.18 (t, 
IH), 7.55 (s, IH); MS (Da/NH3) m/z 456; Anal, calcd for C23H26CIN3Q5S: C, 
56.15; H. 533; N. 8.54. Found: C, 55.98; H. 5.16; N, 8.29. 

]&wmp>e6i 

20 3-r2-ff3aR.9bR^-ciV6.Metho xv.233a.4.5.9b.hexahvdio-riHl-benzfelisoindol-l- 
vltethvn-5<arboethoxv-lH-Pv rrolor23.dlpvrimidine-2.4flH3HV<iim^ 

hydrochloride 

The urea ester intermediate frcHn Example 30 was dissdved in ethanol 
( lOmL), treated with a 1 .0 M solution of potassium im-butoxide in THF (1.26 mL) 

25 and healed to 60 "C for 4 h thai stirred ovauight at room temperature. The reaction 
was concentrated, poured into saturated sodium bicartxMiate and extracted with 
methylene chloride. The organic phases v/exc combined, washed with water, then 
solvent ev^xnated to provide the free base <^ die tide ccmpound (22Qmg. 81%) as a 
white s(did which was convoted to Ha salt with 1.0 M Ha in Et20 and 

30 aystallized fiom ethyl aoetale/ethanol: *H NMR (300 MHz. CD3QD) 6 1 35 (t, 
3H). 1.68 (m. IH). 1.95 (m, IH), 2.60 (ddd. IH). 2.85 (m. 2H), 33-3.4 (m. 
3H). 3.62 (t. 2H). 3.72 (m, IH). 3.82 (s, 3H). 4..20 (br m. IH), 4;27 (q. 2H). 
434 (t. 2H). 6.79 (d. iH). 6.81 (d, IH), 7.18 (t, IH). 732 (s. IH); MS 
(Da/NH3) m/e 453. Anal, calcd for C24H29ClN4Q5^-5Naa: C. 55.63; H, 

35 5.64; N, 10.52. Found C. 5536; H, 5.68; N, 10.6a 
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Example 62 

^-r2-fHa/?.9b/?Vc»-6-Methoxv-233 a.4.5.9b-hexahvdro-riH1-benzre1isoindol-l- 
vltethvn-6-methoxv-7-phenvltliienor3.2-d1pvrimidine-2.4(lH3H)-diane 

hydrochloride 

5 4-Araino-5-carboetboxy-2-methoxy-3-phcnylthiophene (55tog, 2.0 mmd), 

prepared as described for 4naininoS-caiboetboxy-2-methoxythio(Aaie in Examine 
41A, was converted in-situ to the coiTBSp(wding isocyanate, reacted with the product 
from Example 13 J and cyclized to provide die free base of the title compound (460 
mg, 46%) which was converted to the HQ salt and crystallized to give the title 

10 compound (220 mg, 20%): NMR (300 MHz. DMSO-d^) b 1.4S (m. IH), 1.63 
(m, IH), 2.08-2.24 (m. 2H), 2.44 (m, IH). 255 (m. 3H). 3.15-3.30 (m. 4H), 
3.75 (s, 3H), 3.96 (t, 2H), 3.99 (s. 3H), 6.72 (d, IH). 6.73 (d. IH). 7.08 (t. 2H). 
73-7.5 (m. 5H), 1 1.22 (hr s, IH); MS (Da/NH3) m/z 504. Anal, calcd for 
C28H30CIN3Q4S: C. 62.27; H. 5.60; N, 7.78. Found: C, 62.01; H. 5.48; N. 

15 7.61. 

Example 63 

3-r2-fr3aj?.9bj?Vc«.6-Methoxv-233a.4.Si)b-hexahvdro-riH1-benzrelisoindol-l- 
ynethvn-6-methoxv-7-ethvlthienor3.2-dlpvrimidiiie.2.4nH3HVdione 

hvdrodiloride 

20 4-Amino-5-carboethoxy-3-ethyI-2-methoxythiophene (472mg. 2.06mmol), 

prepared as described for 4-amino-5-carix)ethoxy-2-methoxythioi^ene in Example 
41A, was converted in-situ to the isocyanate, reacted with the product from Example 
13J and cyclized to provide the free base of the title compound (240 mg, 26%) 
which was converted to the HQ salt and crystallized to give the title compound 

25 (195mg. 19%): m.p. 208"; iH NMR (300 MHz, DMSO-iife) 6 100 (t, 3H), 1.42 
(m. IH). 1.62 (m. IH), 2.09-2.25 (m, 2H), 2.42 (m, IH), 2.55 (m, 5H). 3.18 (t. 
IH). 3.25 (m. 3H), 3.75 (s. 3H). 3.95 (t, 2H). 3.99 (s. 3H), 6.72 (d. IH), 6.74 
(d. IH). 7.07 (t, IH). 1 1.59 (br s, IH); MS (DCI/NH3) m/z 456. Anal, calcd for 
C24H30CIN3Q4S: C, 58.59; H. 6.15; N. 8.54. Found: C. 58.40; H. 6.03; N. 

30 8.41. 

Example 64 

3-f2.fr3a^.9b/?Vm-6- Methoxv-233a.4.5.^b.hexahvdro-riH1-benzrelisoindol-l- 
vl)ethvn.6-methoxv-7.methvlthienof32-d1pvrimidine-2.4(lH3H)-dione 

hydrochloride 

35 4-Amino-5-carboethoxy-2-metboxy-3-meth\1thio[^i» (415mg, 

1.93mmol). prepared as described for 4-amino-5-carboethoxy-2-methoxythiophene 



W096At2991 



PCT/US96/00178 



87 

in Example 41 A, was converted in situ to the isocyanate, reacted with the product 
fKMn Example 13J aod cyclized to give the free base of the title compound (420mg, 
49%) which was treated with l.OM UO/EX2O ( 13 mL) and oystaliized to give the 
title compound (365mg, 40%) as the HCl salt: mp 205 "C; >H NMR (300 MHz. 
5 DMSO-de) 6 1.45 (m. IH). 1.63 (m, IH), 1.99 (s, 3H). 2.20 (m, 2H). 2.45 (m, 
IH), 2.55-2.65 (m. 3H). 3.20 (m, IH). 3.27 (m. 3H). 3.75 (s, 3H), 3.96 (t. 2H), 
3.99 (s, 3.0H). 6.72 (d, IH), 6.74 (d, IH). 7.08 (t, IH), 11.60 (br s. IH); MS 
(Da/NH3)m/z442. Anal, calcd for C23H28ClN3Ol4S«0.25 H2O: C, 57.25; H, 
5.95; N, 8.71. Found: C. 57.23; H, 5.98; N. 839. 

10 

Examplg^ 

3-r2-rr3a/?.9b/?Vm-6-Methoxv-233 a.4.5.9b-hexahvdro-riH1-ben2re1isoindol-l- 
vnethvn-6-meth oxv-7-isoiMopvlthienor3.2-d1pvrimidine.2.4(lH3H)-dione 

hydrochloride 

15 4-Amino-5-caiboeth(»cy-3-isoproi^-2-m^Qxythiophaie (330mg. 

136minol), prepared in the same fa^cm as 4-amino-5-carboeifaoxy-2- 
m^hmythiophene in Examine 41A, was cmveited in-atu to the isocyanate. reacted 
widi the product fnm Exanqde 13J and cyclized to give 220 mg (34%) of the free 
base. This was treated with l.OM HG/Et20 (1 oiL) and oystaliized to give the title 

20 compoimd (100 mg. 15%): IH NMR (300 MHz, CDCI3) b 130 (d. 6H), 1.52 (m. 
IH), 1.72 (m. IH), 2.25 (m. 2H), 2.55 (m. 2H). Z70 (m, 2H), 2.80 (m, IH), 
3.02 (sept, IH), 3.40 (m, 3H). 3.80 (s, 3H), 4.00 (s, 3H), 4.06 (t, 2H), 6.67 (d, 
IH), 6.75 (d, IH), 7.09 (t, IH), 932 (br s, IH); MS (DCI/NH3) m/z470. Anal, 
calcd for C25H32CIN3Q4S: C. 5934; H, 637; N, 830. Found: C. 59.06; H. 

25 639; N, 8.15. 
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E?Mmpllg^ 

^>r24(^.9b/?Vci5>6^Me thoxv-233a.43.9b-hcxahvdro^riH1^ 
vnethvn>7,8-dimethv lpvridQr3^>d1pvrimidine-2.4f lH3H)-dione dihvdrochloridc 

5 Examplg^ 

5,6-dicarfaoximido -3^4-dimethvl-l-dimethvlamino-l^ 

2-Methyibut-2-enal-diin^yUiydFazQne (L67 g, 133 mmol) (A. Waldner 
Helv Chim Acta 1 989, 22, 1435) was reacted with maleimide (860 mg, &87 mmol) 
in acetonitrile ( 10 mL) at 60 for 4 h, ooded , the predpitate collected, washed 
10 with diethyl ether and dried to provide the title compound ( 1 .67 g, 85%). 

23-Dicariioximido-4,SdimethvlDvridine 
The product from Example 66A (1 1.5 g, 5L8 mmol) was dissolved in 

15 toluene (200 mL), treated with 70-230 mesh silica gel (23 g) and heated to 100 ""C 
for 20 min. The reaction was cooled, filtered, washed with ethanol (250 mL) and 
solvents evaporated to give 834 g of a red solid. This material was heated to 50 
in acetic acid (80 mL) while air was bubUed through the solution for 6h. The 
reaction was thai cooled, the excess acetic add evaporated, the residue treated with 

20 aqueous sodium bicarbcmate and extracted with methylene chloride (4x) and ethyl 
acetate (2x). The organics were dried with sodium sulfate, filtered, and solvent 
evs^rated to give 6.45 g of crude product This was dissolved in hot ethyl acetate 
and the title compound that separated upon cooling ( 1.5 g) was collected. Tte 
mother liquor was flash chrcxnatographed to yield another 2.69 g of title compound 

25 for a total of 4.19 g (51%). 

gxamp|e66C 
Methvl 45-dimethvl-3-aminopvridine-2-carboxvlatc 
To the product from Examfrie 66B (2.00 g, 11.4 mmol) in 10% NaOH (34 
mL) was added slowly a sdution d[ NaOBr prepared from bromine (650 ^L, 1 . 1 
30 equiv.) and ice cold 15% NaOR The reaction was stirred Ih at room temperature 
then 1 h at 85 "^C, cooled to 0 X and carefully neuualized with concentrated HCl. At 
pH 7 the carboxylic adid of the title compound predpitated, was collected, washed 
with water and dried to give 490 mg (26%). The add was heated in methanol (5 
mL) with sulfuric add (23 mL) at 70 for 3 h, cooled, poured over ice, 
35 neutralized with sodium bicarbonate and extracted with methylene chloride (4x). 
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The organics were dried with sodium sulfate, filtered, solvent evaporated and flash 
cfaromatograji^ed to give the title compound (320 mg. 60%). 

Example 66D 

5 3-r2.^f3a^.9bJ? Vm.6.Methoxv-233a.4.5^b-hexahvdro-riHl-benzfelisoiiidol-l- 
vltethvn.7.8^methv lpvridof3.2-^1pvrimidine-^4(lR3H>-dioiiedihvdrochloride 
The product from Example 66C (380 mg. 2.1 1 mmol) was converted in-situ 
to the isocyanate as in Example IC, reacted with die pnxluct frran Example 13J and 
cyclized to give 675 mg (76%) of the free base of the title compound. This was 
10 slurried in meftanol, treated with l.OM HCl/Et20 (6 mL) and crystallized to give the 
tiUe compound (520 mg, 49%): mp 223-226 'C; iH NMR (300 MHz, CDCI3) 6 
1.52 (m, IH), 1.73 (m, IH), 2.27 (m, 2H), 2.35 (s. 3H). 2.40 (s, 3H), 2.55 (m. 
2H), 2.68 (m. IH), 2.81 (m. 2H). 3.40 (m, 3H). 3.80 (s. 3H), 4.28 (t, 2H), 6.65 
(d, IH), 6.74 (d, IH), 7.09 (t, IH), 8.40 (s, IH); MS (DQ/NHs) m/z 421. Anal. 
15 calcd for C24H30a2N4O3«0.75 H2O: C, 56.86; H. 6.26; N, 1 1 .05. Found: C, 
56.85; H, 6.45; N, 11.08. 

Sample 67 

3-l24r3a^.9b^W»-9.Methoxv-233a.4A9b-hexahvdro-riHl-benzrelisoindol.l- 
vnbutvn^.7^imethoxvquina2oline-2.4flH3HV<lione hydrochloride 

20 

Example 67A 

f3aR.9bR>-9-Methoxv-ffSWa-methvlbenzvn.233a.43.9b.riH1- 
hexahYdrDbenzfelisoiiidole 
cu-8-MethQxy-bi8-(l,2-hydn>xymedi)1)-l,23.4-tetrahydronaphthalene-l,2- 
25 bis mesylate (12.06 g, 31.9 mmol), i»epared using the procedures described in 
United States patent No. 5,049,564, which is incorporated herein by reference, was 
dissdved in (S)-(-)-a-meth)1benzylamine (60 mL), and the reaction was heated at 
70 **€ for 20 hours. Excess amine was removed in vacuo, and the product was 
partitioned between diethyl ether and 5% aqueous NaOH solution. The organic 
30 phase was c(»centrated and purified by chromatography on silica gel eluting with 
20% diethyl ether in hexanes to yield the title compound (3.4 g. 69%) as the first 
eluting product ^H NMR (300 MHz, CDCI3) 6 137 (d, 3H), 1.61 (m,2H), 1.93 
(m. IH). 2.12 (dd. IH), 2.48 (m, IH), 2.61 (m, 2H), 2.87 (dd, IH). 3.18 (dd. 
IH), 3.66 (m, 2H). 3.80 (s. 3H). 6.69 (d, IH), 6.73 (d. IH), 7.08 (t. IH). 730 
35 (m, 5H). 
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Example 67B 

(3aR.9bRl>9-Methoxv>233a.4A9b>riH1>hexahvdrDbenzrelis^ 

The compound resulting from Example 67A as its HCl salt (2.2 g. 6,4 
5 mmol) was dissolved in methanol ( 150 mL) and 10% Pd/C (0.44 g) was added. 
The reaction mixture was hydrogenated at 4 atmospheres of hydrogen for 24 hours, 
filtered, and the solvent evapCHBted. The ^oduct was recrystallized frcnn 
ethanohdiethyl ether to yield the title compound ( 1 .4 g, 91 %) as a white sdid 
NMR (300 MHz, CP3QD) 6 1.60 (m, IH), 1.88 (m, IH), 2.53 (m, IH), 2.80 (m, 
10 2H), 2.88 (dd, IH), 3.60 (m, 2H), 3.82 (s. IH), 3.93 (dd, IH), 6.67 (d, IH), 
6.80 (d, IH), 7.15 (t, IH). 

r3aR.9bR)-9>Met hoxv-f2-f4^aminobutvn^-233a.4A9b-riHl- 
15 hexahYdrobenzfelisoindole 

. A suspensioin of the free base of the product from Example 67B (1.95 g, 
8.1 mmol), 4-bromobutyronitrile (0.81 mL, 8.1 mmol), and potassium carbonate 
(L66g, 122 mmol) in acetcniitrile was stirred for 18 h at 25 ""C. The reaction was 
partitioned between cold water and EtOAc. The layers are seperated and the aqueous 

29 layer is extracted with EtOAc (2x). The combined EtOAc layers are washed with 
brine, dried (MgS04), filtered, concentrated, and chromatographed (2 % EtOH in 
EtOAc) to fTOvide 1.87 g (85 %) of the nitrile intermediate. A solution of the nitrile 
(L8 g, 6.7 mmol) in THF was added dropwise to a stirred suspension of lithiimi 
aluminum hydride ( 1.52 g. 40 mmol) in THF (40 mL). Af ler 4 h at 25 **C, a Fieser 

25 workup provided 1.8 g the tide compound: ^H NMR (300 MHz, CDCB) 6 1.40 
- 1.60 (m, 4H), 1.68 (q, 2H), 1.93 (t, IH), 2.19 (dd. IH), 2.40 (t, 2H), 2.50 - 
2.67 (m, 3H), 2.70 (t, 2H). 3.11 (dd, IH), 3.43 (t, IH), 3.60 (q, IH), 3.78 (s, 
3H), 6.68 (d, IH). 6.72 (d, IH), 7.08 (t, IH),: MS (DCI/NH3). 

30 &^p|e67p 
342^f3a/?.9bi?Vc/>9-M ethoxv>233a,4^,9b^hexahvdro-riHl>benzre lisoi 

vhbutvll-6.7-dimethoxvQuinazoline-2.4( lH3H)-dione hydrochloride 
2-Carboethoxy-4,5-dimethoxyphenylisocyanate (0.41 g, L92 mmol), 
prepared by the reacton of 2-carboethoxy-4,5-dimethoxyaniline and triphosgene, the 
35 product from Example 67C (0.44 g, 1.6 mmol), and toluene ( 10 mL) were refluxed 
for 18 h. The reaction was concentrated and redissolved in THF and potassium 
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butoxide (4 mL of 1 M scdulicni in THF) was added After stirring 18 h at 25 "C, the 
reaction is c»ncentrated and partitioned between NaHCQs solution and CH2Q2- 
The organic layer is dried (MgS04). filtered, ctMicentrated. and dirranatographed on 
Si02 ( 10 * EtOH in CH^i) and the free base (0. 1 g) was converted to the HCl 
5 salt mp 155-160 IH NMR (300 MHz, CDsPD) ft 1.64-1.85 (m, 5H). 1.85- 
1.95 (m. IH), 2.68-2.83 (m, 3H), 3.21-3.43 (m, 3H), 3.66-3.78 (m, 3H). 3.83 (s, 
3H), 3.86 (s. 3H). 3.93 (s. 3H). 4.00-4.13 (m, 3H), 6.68 (s. IH). 6.77 (d. IH). 
6.82 (d. IH), 7.17 (t, IH), 7.23 (s, IH): MS (DCI/NH3) m/z 480 (M+H)+. Anal, 
calcd for C27H34aN30|s»H2a C, 60.72; H. 6.79; N. 7.86. Found: C, 60.46; H, 
10 6.67; N, 7.64. 

Example 68 

3.r2.(f3a/?.9b/?Vciy-6-Methoxv-233a 4.5.9b-hexahvdro-flHl-benzre1isoindol-l- 
vnethvll-6.7-dimethvlQui na7oline-2.4r lH3H>-dione hvdiochloride 
3,4-Diniethyl-6-carbethoxyaniline, prepared by the method o( 

15 G.WJtewcasUe et aL, J. Med. Chem. 34:217 (1991), was treated with 033 
equivalent of trifdiosgene. The resulting isocyanate (0.48g,?. ?jiiniol) and the 
compound resulting from the examine 13J (OSg^taaocX) were treated by the 
IXDcedure described in Examine IC to yield the title onnpound (0.22g. 24%) as a 
white solid: mp 185-188 *€; »H NMR (300 MHz, CDCI3) A 7.6 (s, IH), 7.1 (t, 

20 IH), 6.76 (d, IH). 6.68 (s, IH), 6.65 (d, 2H), 4.25 (t, 2H). 3.81 (s, 3H), 3.62 
(m, 2H), 3.48 (m, IH), Z7-3.06 (m. 2H), 23-2.66 (m, 3H), 23 (m, 2H). 2.28 
(s. 3H), 2.21 (s. 3H). 1.75 (m. IH). 1.55 (m. IH); MS (IXH/NHs) m/z 
420(M+H)+. Anal, calcd for C25H30CIN30CVO.75H2O: C. 63.96; H, 6.76; N, 
8.95. Found: C. 64.(B; H. 6.56; N, 8.93. 

25 

^^ampl^e? 

3.r2.ff3a/?.9bj?^ci5-6-Me thoxv.233a.4.5.9b-hexahvdro-riHl-benzrelisoindol-l. 
vltethvn-7-car bomethQxvquinazoline-2.4(lH3HVdione hydrochloride 
Dimethyl 2-anunoterBphtalaie was treated with 033 equivalent triphosgene 
30 by the piocedure described in the Example 1 C. The resulting 

isocyanate(1.41g.6mmol) and the compound resulting from Example 13J (135g, 
5.5nunol) were treated by the procedure described in Examine IC to yield the title 
compound (1.4g,57%) as a white solid: mp 228-230 *C; ^H NMR (300 MHz. 
CDO3) 6 7.82 (d, IH), 7.6 (d, IH). 7.51 (s, IH). 7.1 (t, IH), 6.79 (d. IH). 6.66 
35 (d. IH). 4.27 (t. 2H). 3.98 (s, 3H). 3.8 (s. 3H). 3.67 (m. 2H), 3.5 (m. IH). 3.0 
(m. ^12.5-2.76, m Hz. 3H), 233 (m. 2H), 1.8 (m. IH). 1.6 (m. IH); MS 
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(Da/NH3) m/z450(M+H)+. Anal, calcd for C25H2gCIN3Q5«0.25H2O: C. 61.22; 
H. 5.86; N. 8.57. Found: C, 61.23; H, 5.79; N. 8.52. 

Ewmplg70 

5 342-((3a/?.9bJ?)c»-6-Methoxv-233a.4^.9b-hexahvdro-riH 1-benzrelisoindol-l. 
VlWhvn-7-carh9Tvquina7nline-2.4riH.3ffl-dione hy drochloride 
The product frcxn Example 69 (0.5g,l.lininol) was refluxed for Ihour with 
10 mL of IN LiOH in ICtail of THF. After acidifying the cooled solution obtain the 
free base <^ the title compound which was converted to HCl salt and ciystalized 
10 from ethanol to yield a white solid ( 0.4g, 83%): mp >250 *C; NMR (300 MHz, 
DMSO^)6 11.78 (s, IH). 8.04 (d, IH), 7.8 (s. IH), 7.72 (d. IH), 7.19 (t. IH). 
6.84 (d. IH). 6.76 (d, IH). 4.28 (m. 2H). 3.78 (s. 3H), 3.5 (m, 2H). 3.35 (m. 
IH), 3.02 (m, 2H), 2.6-2.82 (m, 3H), 2.45 (m. 2H). 1.78 (m, IH), 1.61 (m, IH); 
MS (DCI/NH3) miz 436(M+H)+. Anal, calcd for C24H26aN30s»1.5H2a C, 
15 57.77; H, 5.86; N, 8.41 Found: C, 57.77; H. 5.88; N, 8.33. 

3-r2.f(3a^.9b^)cir-6-Methoxv-233a.4A9b-hexahvdro-riHl-hen7Je1iMiindnl.l. 
vl)ethvn-7-cartx)isoDropoxvauina7oline-2 4f IH^m-dione hvdmchloridft 

20 The product from Example 70 (0.28g, 0.64mmol) was refluxed overnight 

with 30 ml of ethanol and 1ml of H2S04.Solution was evj^xxated and residue was 
partitioned in dilute base/CH2Cl2. The combined organic extracts were dried over 
anhydrous MgS04 and concentrated to give the free base of the title cc»npound 
(0. 12g,40%) which was converted to HCl salt and crystalized from ethanol /ether to 

25 yield 0. 19 g of the title canpound as white solid: mp 162- 165 °C; ^H NMR (300 
MHz, CDCI3) 6 8.2 (d, IH), 8.13 (d, IH), 7.72 (d. IH). 7.67 (s, IH). 7.1 1 (t. 
IH). 7.78 (d. IH), 6.69 (d, IH). 4.4 (q, 2H). 431 (m. 2H), 3.9 (m. 2H), 3.82 (s. 
3H). 3.6-3.8 (m. IH). 3.0-3.28 (m. 2H), 2.5-2.8 (m. 5H). 1.82 (m, IH). 1.62 (m, 
IH). 1.42 (t, 3H); MS (DCI/NH3) m/z 464(M+H)+. Anal, calcd for 

30 C26H3oClN30s»H20: C, 60.29; H. 6.23; N, ail. Found: C, 59.80; H. 6.11; N, 
7.81. 



35 
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Example 72 

,^-r2-r(.fag.9b/?>CLV-6-Methoxv-233a.4^.9b-hexahvdro-riHl-ben2felisoindol-^ 
vltethvn-7-<arix>propQxvquigazoline-2.4( IH^m-dione hydrochloride 
The (XMnpound frcnn Example 70 (035gJ&iiind) was treated with n- 
5 prcqxuiol and 1ml of H2SO4 as described in Example 71 to yield after 

chromatography 0.13g (33%)(^ tide compound as white sc^d mp 152-155 *C; >H 
NMR (300 MHz, CDCbXfrec base) 6 8.08 (d, IH), 7.72 (d. 2H), 7.62 (s. IH), 
7.12 (t. IH), 6.79 (d, IH). 6.7 (d, IH), 43 (m, 4H). 3.9 (m, 2H). 3.81 (s. 3H), 
3.6 (m. IH), 3.18 (m, 3H), 2.5-ZS (m, 5H). 1.82 (m, 3H), 1.6 (m, IH), 1.08 (t, 
10 2H); MS (DCKNHs)) m/z 478 (M+H)+. Anal, calcd for Cr7H33ClN30s«20: C, 
60.95; H, 6.44; N, 7.90. Fbmid: C. 61.08; H, 6.21; N. 7.79. 

ExamplgT? 

3-r2-r(3a^.9b^W5-6-Methoxv.233a.4.5.9b-hexahvdro-f IHI-benzrelisoindol- 1 - 
IS vltethvl1-7-carboisopropoxvqmfi«7nliTi*i-7 4( IRSHV-dione hvdroehloride 

The compound resulting from Examine 70 (OiBg A9nuiK)l) was treated with 
iso-piopanol,satUiBted with HQ as desoibed in Example 71 to yidd after 
chtt>matognq>hy die title compound (Cllg, 33%) as white solid: mp>250*C; ^H 
NMR(300MHz, CDCl3)6 8.16 (d. IH). &13 (s. IH), 7.79 (d. IH). 7.53 (s, IH). 
20 7.12 (t, IH), 6.76 (d, IH), 6.71 (d, IH), 5.23 (m. IH), 438 (m. 2H). 3.9-4.18 
(m. 3H), 3.82 (s. 3H), 3.28-3.72 (m, 4H), 2.76 (m, 4H), 2.5-2.66 (m, IH), 1.88 
(m, IH), 1.62 (m, IH). 1.4 (s, 3H), 138 (s. 3H); MS (DCI/NH3) m/z 
478(M+H)+. Analysis calc'd for C27H32CIN3QS: C, 63.09; H, 6.27; N. 8.17. 
Found: C, 62.70; H. 6. 17; N. 8.03. 

25 

Example 74 

3-r2-/f3a/?.9b/?>cis.6.Methoxv-233a.4.5.9b-hexahvdro-riH1.ben2relisoindol-l- 
vnethvn-7-nitroauinazoline-2.4f lH3ffl-dione hydrochloride 
4.74g (22.57mmd) of ethyl 6-amino-4-nitro bazoate, prepared from 2- 

30 ainino-4-nitrobenzoic add, was treated with 13 equivalent of 2- 

chloroethylisoQranate by the procedures described in Eur. J. Med. Chem., ^: 499 
(1993). The resulting urea (1.23 g3-9mm(d) and the compound frcmi ExampIeBG 
(0.66 g3.25 mmol) were refluxed in 20 mL (rf* aodonitrile in the presence of 0.83 
mL oS diisopropylethylamine for 48 h. The reaction mixture was evaporated and 

35 residue was chromatogiaphed. duting with eth^aoetale:fonnic add:water(18: 1: 1) to 
afford the free base of the title compound (0.4 g. 29%) which was converted to HCl 
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salt and oystaUzed from ethanol/ether.: mp >250 'C; NMR (300 MHz, CDCI3) 
6 7.95 (d. IH), 7.72 (m, 2H). 7.09 (t, IH), 6.68 (d. IH), 6.65 (d, IH), 4.3 (m, 
2H). 3.8 (s, 3H,), 3.42-3.75 (m. 3H), 3.05 (m, 2H). 2.4-2.8 (m, 5H), 1.82 (m. 
IH), 1.61 (m. IH); MS (DCI/NH3) m/z 437(M+H)+. Anal, calcd for 
5 C23H25ClN4Qs«.5H20: C. 5733; a 5.44; N. 11.63. Found: C. 57.09; H. 5.11; 
N. 1133. 

Example 75 

3-r2-/f3a/?.9b/?>c£?.6-Methoxv-233a.4A9b-hexahvdro-riH1.ben2re1isoindol.l- 
vnethvll-7-aoetamidoqiiinazoline.2.4nH3ffl-dione hydrochloride 

10 The compound resulting from Example 74 (03g, 0.68nunol) was dissolved 

in methanol (30 mL) and 10% Pd/C (03 g) was added. The reaction was 
hydrogenated at atmoqiheric fnessure at nxm temperature for 24 h. The catalyst 
was ranoved by filtration and the solvent was eyaporated to yield 0. 18 g of amino 
compound. The amino compound (0.1Sg,037mmol) was dissolved in 25 mL of 

15 CH2CI2 and 0.045 mL of pyridine, fdlowed by 0.049 mL (OMmmd) of acetic 
anhydride were added to the reaction mixture fdlowed by a catalytic amount of 
DMAP. The reaction mixture was stirred at mom temperature for 24 h, the solvents 
woe eviqxxated and residue chiomatogn^hed <» Si02 to yidd Uk f lee base of the 
title compound (0.1 Ig, 66%) whidi was omverted to HG salt and ciystalized from 

» ethanol: mp 25S257 •C; »H NMR (300 MHz, CDCI3) 6 7.88 (d. 2H), 7.08 (t. 

IH), 6.85 (d, IH). 6.75 (d, IH), 6.69 (d, IH), 4.25 (m, 2H), 3.8 (s, 3H), 3.6 (m, 
2H), 3.48 (m, IH). 3.0 (m. 2H), 2.5-2.87 (m, 5H), 2.45 (s. 3H), 1.9 (m, IH), 
1.55 (m. IH); MS (DCI/NH3) m/z 449(M+H)+. Anal, calcd for 
C25H29CIN4O4-H20: C, 59.70; H, 6.21; N. 1 1.14. Found: C, 59,14; H, 5.95; N, 

25 10.97. 

E«;mipte76 

3-f2.fGa/g.9bi?^m-6-M ethoxv-233a.4A9b-hexahvdro-flH1-benzfelisoindol-l. 
vnethvl1-7-methanesulfamvlauinazoline-2.4nH3ffl-dione hydrochloride 
1.16g (037mmol) of the intermediate urea product obtained by the 

30 procedure described for Examfde 74 was dissolved in lOQmL of methand and 

hydrogenated for 18 h under 4 atmospheres of pressure in the presence 0. 12 g of 
Pd/C. Catalyst was removed by filtration and evapcxaiion of solvent yielded the 
desired amino urea This compound (1 g, 3.5inmol) was dissolved in 20 mL of 
CH2a2. cooled to 0 *C and 03 mL of j^dine, followed by 03mL (3.87mmoi) of 

35 methanesulfraiyl dUoride was added to the reaction mixture. Reaction mixture was 
stirred at room temperature overnight, then quenched into watn* and extracted with 
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CH2CI2 • C«nfaiiied o-ganic extracts were evaporated and residue was 
dmnnatographed using 30% eth)4 acetate:hexane as an eluant This afforded 0.74g 
(60%) of desired product The sulfonamideurea (0.74g ^ mmol). obtained as 
desciibed above and 0.47g (2 mmol) d* the product frcHn Examine 130 were treated 
5 as described in Examine 74 to yield the title axnpound (03 Ig. 32%) d* as a white 
solid: mp >250 'C; NMR (300 MHz, DMSO-dfe) 6 8.22 (s, IH), 7.82 (d, IH), 
7.08 (t, IH). 7.02 (d, IH), 6.92 (dd. IH), 6.73 (dd, 2H). 3.98 (t. 2H), 3.75 (s, 
3H), 3.28 (m, 2H). 3.2 (t, IH), 3.08 (s, 3H), 2.58 (m, 3H). 2.45 (m, 2H). 2.22 
(m, 2H), 1.65 (m, IH). 1.45 (m. IH); MS (DCI/NH3) m/z 485(M+H)+. Anal. 
10 calcd for C24H29CIN4SO5: C, 54.39; H, 5.70; N, 10.57. Found: C, 54.46; H, 
5.42; N. 10.64. 

Example 77 

3-r2-fna/?.9b/?>c«-6-Methoxv-233 a.4.5.9b-hexahvdro-flHl-benzfe1isoindol-l- 
vhethvn-7-methoxv-8-methvl-qu ina7oline.2.4f lH3H^-dione hydrochloride 

15 2-K^yl-3-nitro|4iaxd (10 g.653 mmd) wasrefluxedfa-4hin3(X)mL 

of acetone with 2 equivalaits of KjjCOs ( 18g) and iodomethane (SmL, 803 1 
mmol). The resulting 2-methyl*3-methoxynitn)benzene (9 g, S3.83 nund) was 
reduced by hydrogen in tfie|H«senoe of Pd/C(0.9g)in250mLof methand. The 
readting 2-niethyl-3-metfioxyaniline was convoted to 2-metlQrl-3-methoxy-6- 

20 carbethoxyaniline as described in J. Med. Chem. 34:217 ( 1991). This was reacted 
with 033 equivaloits of triphosgene by the procedure described in Bxamfde IC. 
The resulting isocyanate (0.43 g,2.2 mmol) and the compound resulting from the 
Example 13J (0.5 g,2 mmol) were treated by the procedures described in Example 
IC to yield the title ocnnpound (0.5g,62%) as a white solid: mp 239-240 'C; ^H 

25 NMR (300 MHz. CDCI3) 6 8.34 (s, IH), 8.01 (d, IH), 7.1 (I. IH), 6.78 (t. IH). 
6.68 (d. IH), 4.21 (t, 2H), 3.93 (s, 3H). 3.81 (s, 3H), 3.43 (m. 3H). 2.61-2.9 (m. 
3H), 2.59 (m. 2H), 23 (m, 2H), 1.75 (m, IH), 1.55 (m, IH); MS (DCI/NH3) m/z 
436(M+H)*. Anal, calcd forC25H30ClN3Q»O.5H2O: C. 62.43; H, 6J0; N. 
8.74. Found: C, 62.11; H. 634; N. 8.59. 

30 

Example 78 

3-f2./r3a^.9bff>cM-6-M ethoxv.233a4.5.9b-hexahvdro-flH1-benzrelisoindol-l- 
vnethvn-7-ethoxv-8-methvl-q^Tinfl7ftlinff-'^i4f 1" hvdmrhlfirid^' 
2-N^hyl-3-ethoxy-6<arbomethoxyaniline was {xepared following the 
35 procedure described fen* Examine 77 by substituting iodomethane fra* iodoethane. 
The product was converted to the omesponding isocyanate by treatment with 0.33 
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equivalents of triphosgene. The resulting isocyanate (0.517 g^.2 ramol) and the 
compound resulting from the Examine 13J (0.5g^mmol) were treated by the 
procedures described in Example IC to yield die title compound (0.45g^%) as a 
white solid: mp 173-175 'C; NMR (300 MHz, CDCb) 6 8.28 (s. IH). 7.98 (d, 

5 IH). 7.1 (t. IH). 6.78 (d. IH), 6.68 (d, IH), 4.21 (m, 2H), 4.18 (m. 2H), 3.81 
(s, 3H), 3.45 (m, 3H), 2.62-2.88 (m. 3H), 2.58 (m. 2H). 2.29 (m. 2H), 2.2 (s, 
3H). 1.75 (m, IH), 1.55 (m, IH), 1.49 (t. 3H); MS (DCI/NH3) m/z 450(M+H)-^. 
Anal, calcd for C26H32ClN3Cl»«0.5H2O: C. 63.09; N. 6.72; N, 8.49. Found: C, 
62.93; N, 6.68; N. 8.41. 

10 Exam^e79 

3-r2-rr3aff.9b/?Wi.y-6-Methoxv-23 ^a.4.5.9b-hexahvdro-riHl-benzrelisoindol-l- 
vnethvn-quinazoline-2.4flH3H>-dionehv drodiloride 
2-Carbethoxy-i^nylisocynate. prepsaed from 2-cart)ethoxyaniline (033 g. 
2.0 mmdl) and triphosgene (0.21g,0.66 mmol) as in Example IC and the compound 

1 s resulting fixnn Example 13J woe treated by the (niocedures described in example IC 
to yield 0.28 g of title compound as a white solid: mp 170-172 *C; NMR (300 
MHz, CDCI3) 6 7.96 (d, IH). 7.5 (t, IH), 7.1 (m. 2H), 6.9 (d. IH), 6.88 (d, IH), 
6.68 (d, IH). 4.26 (t, 2H). 3.81 (s. 3H), 3.4-3.62 (m, 3H). 2.78-3.0 (m, 2H), 
2.49-2.77 (m. 3H), 23 (m, 2H), 1.77 , 1.55 (m, IH); MS (Da(NH3)) m/e 

PO 392(M+H)+; Analysis calc'd for C23H25N3O3.HCI.0.25H2O: C, 63.88; H, 6.18; 
N, 9.72; found: C, 63.61; H, 6.09; N. 9.52. 

Example 80 

3-p-rr3a/?9b/?W«-6-Methoxv-23 3a,4.5.9b-hexahvdro-flH1-ben2felisoindol-l- 
25 vnethvn-7.8-dimethvlQmna7f)line-2.4n H3H^-dione hydrochloride 

23-Dimethyl-6-carbethoxyaniline, prepared by the metiiod of 
G.W.RewcasUe et al., J. Med. Chem34:217(1991). was treated wiUi 0.33 
equivalent of triphosgene. The resulting isocyanate (0.S3g,2.42mmol) and the 
compound resulting frcm the example 13J (0.5g,2mmol) were treated by the 
30 procedure described in the example IC to yield die tide compound (0.6g, 70%) as a 
white solid: m.p. 210-212»; IH NMR (300 MHz, CDCI3(free base)) d 8.62 (s, 
IH), 7.9 (d, IH). 7.09 (t. IH), 7.05 (d, IH), 6.75 (d, IH), 6.68 (d, IH), 4.22 (t, 
2H), 3.8 (s, 3H), 3.43 (m, 3H), 163-2.88 (m, 3H). 2.48-2.6 (m. 2H), 2.39 (s, 
3H), 2.28 (m, 2H). 2.26 (s. 3H), 1.73 (m. IH). 1.52 (m, IH); MS (DC1(NH3)) 
35 m/e 420(M+H)+; Analysis calc'd for C25H2W303.HCI.H2a C, 6335; H, 6.80; 
N, 8.86; found: C, 63.18; H. 6.68; N, 8.68. 
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Example 81 

^-r2-^r3ag.9b^>riy-6-M ethoxv-233a.4A9b-hexahvdro-riH1-benzre1isoindol-l- 
vl^thvl1-7.8KiimethoxvQuinaz oliiie-2.4(lH3m-dioiiehvdiochloride 

5 23-I>imetlioxy-6Kai1)methoxyamline, prq>ared by the me^^ 

G.W.Rewca8tle et al.. J. Med. Chem34:217(1991), was treated with 033 
eqiuvalent of tri|di08gme. The resulting isocyanate (0J6g,2>tamiol) a^ 
compound resulting from Example 13J (0.48g,1.9S mmcA) were treated by die 
procedure desoibed in Example IC to yield the title compound (03g, 55%) as a 

10 white solid m.p. 174-176'; IH NMR (300 MHz, CDC13(free base)) d 8.21 (s, 
IH). 7.83 (d, IH), 7.1 (t, IH), 6.81 (d. IH). 6.78 (d. IH), 6.68 (d, IH). 4.2 (t, 
2H), 3.98 (s, 3H). 3.92 (s, 3H), 3.81 (s. 3H), 3.42 (m, 3H), 2.62-2.88 (m. 3H), 
2.55 (m, 2H). 2.28 (m, 2H), 1.78 (m. IH), 1J2 (m. IH); MS (Da(NH3)) m/e 
4S2(M+H)+; Analysis calc'd for C25H29N3Q5.Ha.H20: C, 60.42; H, 6.29; N. 

15 8.45; found; C, 60.87; H. 6.22; N, 835. 

Example 82 

3-r2-ff3a^.9bR Vis-6-Ethoxv-2^3a.4A9b-hexahvdro-riHl-benzrelisoindol-l- 
vlVsthvn-6.7-dimethoxvQuina2oline-2.4(lH3ffi-dione hydrochloride 

20 

Example 82A 

f3aR.9bR^-6-Hv droxv-233a.4A9b-riH1-hexahvdrobenzrelisoindole 

hvdrobromide 

The product resulting from Example 13G (5g,20.9mmol) was dissolved in 
25 150ml 6[ CH2CI 2 and the resulting solution was codled to -78°C. 21 ml of IM 
solution d* boron tribromide in methylene chloride was added to the sdutim and the 
reaction was warmed to room temperature and stirred for 4 hours. It was cooled 
again to -78C and treated with methanol. Evapn^tioi and trituration with ethyl 
acetatate afforded 4.9g (87%) of the title compound as white crystals. 

30 

«aR.9bRV6-H vdroxv-2-carbobenzvloxv-233a.43.9b-flHl- 
hexahvdrobenzrelisoindole hvdrobromide 
The product obtained from Example 82A (4.9g, 18.21mmoI) was dissolved 
35 in 100ml trifluoroaoetic acid. The resulting sdution was cooled to 0"C and acetyl 
chlmide (238ml36.42mmol) was added to the reaction mixture. It was stirred at 
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room tempOTture for 2.5 hours. The reaction mixture was evaporated and 
partitioned between NaHC03 solution and CH2CI2. CBZ chloride (3.8ml, 
l*5equivO was added to this biphasic solution and it was vigorously stirred for 2 
hours.. Then the layers were separated, and the cOTibined organic layers were dried 
5 with MgS04 and evaporated. The residue was dissolved in ethanol and NH4OH 
solution was added to it The reaction was stirred overnight, then solvents were 
evaporated and the residue obtained was dissolved in ediyl acetate, washed with 
water, dil. HCl, and brine. Combined organic layers were dried with MgS04 and 
evaporated to yield 6.9g of the title compound as an oil. 

10 

E?wmpl^ g2C 

(3aR.9bRV6~Ethoxv-2-carbobenzvloxv-233a43.9b- f IHl- 
hexahvdrobenzfelisoindole hvdrobromide 
The product from Example 82B (3.5g, 10.83nunol) was dissolved in 300ml 
15 of acetone; 3.0g of K2CO3 (2equiv,) and LQ3ml ( 12.87mmol) iodoethane were 
added to the solution and it was stirred at reflux for 48 hours.. The reaction mixture 
was evaporated and the residue was partitioned between water and ethylacetate. The 
. organic layer was separated, dried with MgS04 and evaporated The residue 
obtained was chromatographed, eluting with 20%ethyl acetate/hexane to afford 23g 
20 of the title compound. 

g^^ple 82P 

r3aR-9bR^-6-Ethoxv>233a.4.5-9b>riHl-hexa hvdrobenzre1isoindole hydrochloride 
The product from Example 82C (23 g) was dissolved in 100ml of methanol, 
0.23g of Pd/C was added to the soluticm and it was hydrogenated under 4 atm 
25 pressure for 18 hours. The catalyst was removed by filtration and the solvent was 
evaporated to yield the tide compound: IH NMR (300 MHz, CDCI3) 6 7. 1 (t, IH), 
6.78 (d, IH), 6.68 (d, IK), 4.03 (m, 2H), 3.45 (m, IH), 335 (m, IH), 3.25 (m, 
IH), 2.82 (m, 3H), 2.5 (m, 2H), 1.8 (m, IH), 1.55 (m, IH), 1.42 (t, 3H). 

30 Example 82E 

3aR,9bRV2-Aminoethvl-6-ethoxv-233a.4.5.9b-flHl-hcxahvdrobenzfelisoindole 
The product from Example 82D ( 1.4g, 6.45mmol) was treated with 0.45ml 
( l.lequiv.) of chloroacetonitrile as outlined in Example 131 to yield 13g of the 
intennediaie nitrile. Reducticxi with 13g of UAiHi as described in Example 13J 

35 yielded l.lg of tide compound.: ^H NMR (300 MHz, CDCI3) 6 7.09 (t, IH), 6.73 
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(d. IH). 6.68 (d. IH), 4.02 (q, 2H), 3.42 (in, IH), 3.28 (m, 2H), 2.8 (t, 2H). 
2.48-2.78 (m, 5H), 2.18 (t, 2H), 1.71 (m, IH). 1.55 (m. IH). 

Example 82F 

5 -^42^f3aff.9b^Wt-6.Ethoxv -2.3:3a.4^.9b.hexahvdro-riHl-benzre1isoindol-l- 
vnethvn.6.7-dimethorvquiiiaz nline-2.4^ lH3H>-dione hydrochloride 
2-CarbQmethoxy-4A-dimethoxylani]ine was treated with 033 equivalent of 
triphosgene. The resultiDg isocynate (033g,139inmol) and the compound resulting 
frcrni Examine 82E (03g,1.15mmol)were treated by the jnocedures described in 

10 Example IC to yield 0.28g(52%) of title compound as a white scdid.: m.p. 220- 
222»; IH NMR (300 MHz, CDC13) d 7.09 (d. IH), 7.05 (s, IH), 6.75 (d, IH), 
6.68 (d. IH), 6.15 (s, IH), 4.29 (m, 2H). 4.02 (q, 2H). 3.97 (s. 3H), 3.85 (s, 
3H), 3.78 (m, 2H), 3.52 (q, 2H), 3.15 (m, IH). 3 (Om. IH). 2.55-2.8 (m, 3H), 
235 (q, 2H). 1.81 (m, IH). 1.58 (m. IH). 1.42 (t. 3H); MS (DCI(NH3)) m/e 466 

15 (M+H)+; Analysis calc'd for C26H31N305.HCI.H20: C, 60.05; H. 6.59; N, 
8.08; found: C, 59.74; H, 6.40; N. 7.93. 

Example 83 

^.r2.r^3a^.9b^VrM.6-E thvl.233a.4A9b-hexahvdio.riHl.benzre1isoindol.l- 
?Xi vltethvll-6.7^ inethoxvquina7i>ltne-2>4f IH3HV<iione hydrochloride 

Example SA 

(3aR.9bR>.6-H vdroxv-2-carbobenzvloxv-233a.4A9b-r 1 Hl- 
hexahvdmbeiwrelisoindole trifluoTpmetfaanesulfonate ester 

25 To a stirred solution of the product from Example 82B. (0385g., 1.2 

mMol., 1.0 equiv.) in 12mL CH2a2 cooled to -78* was added triethylamine, (0.17 
mL, 1.2 mMol., 1.0 equiv.) f<Mlowed by trifluoromethansulfonic anhydride, (0.17 
mL , 1 .2 mMol., 1 .0 equiv.). The reaction sdution was left stirring at -78* for Ih 
when it was warmed to room temperature, diluted with 50 mL CH2CI2 and washed 

30 with H2O, ( 15 mL), followed by sat NaHCQs. The resulting solution was then 
dried over MgS04, filtered, and s(dvents evaporated to fumidi the cmde product as 
an oil. Purificaticm cX the crude product on silica gd furnished the title compound as 
a colortess oil. (039g. 70%) ^H NMR (300 MHz. CDC13). «(TMS): L60. (IH. 
m); 1.92, (IH, m); 2.50, (IH, m). 2.67, (IH. m); 3.00. (1/2 H. t. J * 3.0 Hz); 

35 3.05, (1/2 H, t. J = 3.0 Hz); 323. (IH, q. J = 9.0 Hz); 3.45. (2H, m); 3.73, (IH. 
dd, J = 6.0 Hz); 3.98, (IH, m); 5.13. (2H, m); 7.15. 3H. m); 734. (5H, m). 
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Example 83B 

QaR,9bRV6-Acetvl>2-carbobenzvloxv-233a,43,91>flH1- 
hexahvdrobenzrelisoinciole 

s To a stirred solution of the product from Example 83 A (0385g, 0.85 

mMol., 1.0 equiv.), in 3 mL of DMF was added triethylamine, (0355 mL, 0.255 
mMol., 3.0 equiv.), butylvinyl ether, (0.821 mL, 5.9 mMol., 7.0 equiv.), 1, 3- 
bis(diphcnylphosphino)propane, ( 0.05g » 0.12 mMol., 0.15 equiv.) and 
paliadium(II)acetate, (0.02g , 0.12 mMoL, 0.15 equiv.). The resulting dark reaction 

1 0 solution was heated to 80^C for 2h when it was cooled to room tyemperanire and 
quraiched with 5% (v/v) HCl. (2mL), and let stir at room traiperature for 2h. The 
reaction was then extracted with CH2CI2 (3 x 30mL), and the rtesulting combined 
organics washed with H2O, and brine, dried over MgS04, filtered and evaporated 
and separated (silica geU 5: 1 hexanes/ ethyl acetate), to furnish the tide compound as 

15 a coloriess oil, (0.18g, 61%). IH NMR (300 MHz, CDC13), 6(TMS): 1.54, ( IH, 
m); 1.86, (IH. m); 2.45, (IH. m), 2.55, (3H, s); 2.90, (IH. m); 3.07, (IH, m); 
3.25, (IH, q, J = 9.0 Hz); 3.45, (2H. m); 3.73, (IH, dd. J = 6.0 Hz); 4.00. (IH, 
m); 5.13, (2H, m); 7.22, (2H. m); 734, (5H. m); 7.52. (lH,m). 

20 Example 83C 

«aR.9bR^-6>EthvU23 3a,4^,9b-flH1>hexahvdrobenzrelisoindole hydrochloride 

The product from Example 83B (030g, .085 mMol., 1.0 equiv.) was 
dissolved in 25 mL of dry methanol to which was added 1 mL of cone. HCl. To this 
solution was added dry 10% Pd/C, (0.045g), the resulting suspension was then put 

25 under a hydrogen atmosphere at 4 atmos]±eres pressure for 17 h at room 
temperature. The reacticx) suspension was then filtered and eva^^ 
crude solid which was triturated with methanol / diethyl ether to furnish the title 
compound. (0.172g. 78%). ^H NMR (300 MHz, CDC13), 6(TMS): 1.17. (3H, t, J 
= 7.5 Hz); 1.63. (IH. m); 1.95. (IH. m). 2.63. (4H. m); 2.90, (IH. m); 3.07. 

30 (IH. t, J = 12 Hz); 3.22. (IH. dd. J = 9.0 Hz, J = 3Hz); 3.77. (IH, dd, J = 12.0 
Hz, J = 3.0Hz); 7.07, (3H, m). 

Example 83D 

«aR.9bRV2>Cvanomethvl-6-ethvl>233a.43.9b>riH}-hexahvdrDbenz^^^ 

The pnoduct from Examine 83C (L23g. 52 mmol). chloroacetonitrile (0.22 
35 mL. 5.7 mmol), potassium carbonate (2.4 g, 1 1 .4 mmol). acetone (30 mL). and 
water (10 mL) were stirred at reflux for 6 h. The reaction was partitioned between 
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ethyl acetate and bnne. The ethyl acetate layo* was dried (MgS04), Tiltered, 
concentrated and chromatographed (2: 1 hex:etfayl acetate) to yield 1.0 g (80 %) of 
the title compound iH NMR (300 MHz. CDCia) 5 1.20 (t,3H). 1.61-1.71 (m. 
IH), 1.76-1.87 (m, IH), 2.50-2.79 (m, 7H). 3.20-3.28 (m, 2H), 3.50 (q, IH), 
5 3.65 (s, 2H). 6.97 (d. IH), 7.03 (d, IH). 7. II (t. IH); MS (Da/NH3) m/e 241 
(M<-H)+. 

Examine 83E 

f3aR.9bR)-2-Aminoe thvl-6^thvl-23.3a.4.5.9b-riH1-hexahvdrobeiizfelisoindole 
The product from Example 83D ( 1.0 g. 4.2 mmol) in 20 mL THF was 

10 added dropwise to a suspension LiAlH4 ( 0.93 g. 25 mmol) in THF (80 mL). 
After stinting for 1 h, the reacticHi was quencted by the portionwise addition of 
sodium sulfate decahydrate. After stirring for 30 min. the reaction was diluted with 
ethyl acetate ( 100 mL) and the sdid was removed by filtration. Conoentration of the 
filtrate yielded 0.97 g (95 %) of tfie title compound: ^H NMR (300 MHz. CDQa) 6 

16 1.19 (t. 3H), 1.47-1.84 (m, 4H). Z14-2.22 (m. 2H), 2.45-2.74 (m. 6H), 2.81 (t, 
2H). 3^-333 (m, 2H). 3.45 (q, IH), 4.15-4.27 (m. IH), 6.95-7.13 (m, 3H); 
MS (Da/NH3) m/e 245 (M+H)+. 

faamplcgF 

20 3-r2^f3aP.9b^ ^g«-6-Ethvl-2.33a.4.5.9b.hexahvdto.riH1.benzre1isoindo1-l. 
vlWhvn.6.7-dinigthmfl'^*"^^'"g-^^»H^H^-^o«'hvtfaochloride 
Following tiw procedure described in Examine IC. mediyl 2-amino-4,5- 
dimethoxybenzoate (0.24 g. 1.1 mmol). EqN (0.36 mL. 2.6 mmol). phosgene 
(0.59 mL of 1.93 M solution in toluene), and the product from Example 83E (.25 g, 

25 1.0 named) jHovided 0.20 g (44 %) of the free base of the title compound which was 
coovated to the HCl salt: mp 200-202 *C; IH NMR (300 MHz, aX33(free base)) 
6 1.19 (t, 3H), 133-1.69 (m, IH), 1.78-1.89 (m, IH), 2.34 (q, 2H), 2.54-2.80 
(m, 5H), 2.95-3.06 (m. IH). 3.14-3.26 (m. IH). 357 (m, IH), 3.78-3.91 (m, 
2H), 3.84 (s. 3H). 3.97 (s, 3H), 4.19^39 (m, 2H), 6.14 (s, IH), 6.96-7.13 (m. 

30 3H). 7.00 (s. IH). 1 130 (bs. IH); MS (DCI/NH3) m/z 450 (M+H)+. Anal, calcd 
for C26H32ClN3Q»-0.25 H2O: C, 63.67; H. 6.68; N, 8.57. Found: C. 64.26; H, 
6.64; N, 8.65. 
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Example 84 

^>f%rna/?.9b/?>ci^-6-M ethoxv-233a.4.5.9b-hexahvdro-riHl-benzM 
vnethvn-7-a-methvlphenvntMenQr3.2^pvrimidine-2,4(^ 

5 Ethyl 3-aimno-4-(2-methylyphcnyl)thiophene-2-carboxyl^^ (0.81 g, 3. 10 

mmol) was dissdved in 30 mL dichlormethane and cooled to -78 . 
Triethylamine (0.69 mL, 4.95 nunol) was then added, followed by the dropwise 
addition of L27 mL (2,45 nmiol) 1.93 M phosgene in toluene solution. The reaction 
was stirred at -78^ C for 1 h and then allowed to warm to rt, at which time a solution 

10 of the product from Examfde 13J (0,61 g, 2.45 nunol) in 15 mL dichloromethane 
was added. The reaction was stirred at nxm temperature for 2 h., quenched in 5% 
NaHCO^, extracted with didilorometfaane(3x), and the combined extracts washed 
with brine, dried (Na2S04)» filtered, and evapcnated. The resulting oil (1.18 g) was 
taken up in 50 mL of anhydrous tetrahydrofuran and 030 g (236 mmol) anhydrous 

15 potassium r-butoxide added. The reaction was stirred 2 h at rcxnn temperature, then 
quenched in 1(X) mL of pH 7 buffer sdution, extracted with ethyl aceta te , dried 
(Na2S04), and evapcxated. The resulting product was treated with ethereal HQ to 
yield 0.44 g of the title compound as a white solid.: mp 197-200 ""C; IH NMR (300 
MHz, DMSOd^) 6 1.6 (m. 2H), 1.8 (m, 2H), 2.65 (m, 3H), 3.0 (m, 2H), 3.35 (s. 

20 3H), 3.45-3.55 (m, 3H), 3.78 (s, 3H). 4.0-4.25 (m, 2H), 6.7-6.87 (m, 2H), 7.1- 
7.4 (m, 6H). 7.78 (d, IH), 1 1.65 (d, IH); MS (DCI/NH3) m/e 488 (M+H)t. 
Anal, calcd for C28H30ClN303S*0.25H2O: C. 63.62; H, 5.82; N, 7.95. Found: 
C, 63.49; H, 5.58; N, 7.59. 

Example 85 

25 3-r2-r(3a/?,9b/ ?^gi^-6^Methoxv-233a,4A9b-hexahvdro-flHl-bcnzre1isoindol-l- 
vltethvll-7-f2-me thQXvphehvnthienor3^^1pvrimidi^^^^^ 

hydrodiloride 

Ethyl 3-amino-2-4-(2-methxoyi*en>1)thiophene-2-caiboxylaie (0.86 g, 3.10 
mmd) was disscrfved in 30 mL dichlormethane and cooled to -78*'C . 0.69 ml (4.95 

30 mmol) of triethylamine was then added, followed by the dropwise addition of 1.27 
mL (2.45 mmol) 1 .93 M phosgene in toluene solution. The reaction was stirred at 
-78^ C for Ih and then allowed to warm to room temperature, at which time a 
solution of the the product from Example 13J (0.61 g, 2.45 mmol) in 15 mL 
dichloromethane was added. The reaction was stirred at rt for 2 h and then quenched 

35 in 5% NaHCC>3, extracted with CH2a2» dried (Na2S04), filtered, and evaporated. 
The resulting solid ( 1.08 g) was taken up in 50 mL of anhydrous tetrahydrofuran 
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and 0.26 g (236 mmol) anhydrous potassium r-butoxide added. The reaction was 
stined 2 h at room temperature, then quenched in 100 mL pH 7 buffer solution. 
The reaction was extracted with ethyl acetate, dried (Na2S04), and evaporated. The 
resulting product was treated with ethereal HCl to yield 0.64 g of the title compound 
5 as a white solid: mp 228-230 X; »H NMR (300 MHz, DMSO-ds) » 16 (m, IH), 
1.8 (m, IH). 2.4-3.05 (m, 4H), 3.4-3.9 (m. 4H), 3.8 (s, 6H), 4.0-4.3 (m. 4H), 
6.7-6.87 (m. 2H), 7.0-7.25 (m, 4H), 7.42 (t, IH), 7.78 (s. IH), 10.5 (d, IH), 
1 L4 (d. IH); MS (DCI/NH3) nUz 504 (M+H)+. Anal, calcd for 
C28H30ClN3Cl4S»0.25H2O: C, 61.76; H, 5.65; N, 7.72. Found: C, 61.81; H, 

10 5.58; N, 7.59. 

Example 86 

3-fl^r3aj?.9b/?>cty-6-Methoxv-233a.4.5.9b-he xahvdro-f IHl-benzrelisoindol- 1- 
vltethvn-7.8-dimethvl-pvridor43-d 1pvrimidine-2.4^1H3HV-dione hydrochloride 
Methyl 23-dimethyl-4-afflino-pyridine-5-carboxylate (0.27 g. 1.50 mmcd) 

15 was dissolved in 10 mL didiloimethane and coded to -78 "C Triethylamine (0.42 
mL. 3.00 tamxA) was then added, followed by the dropwise addition of 0.78 mL 
(130 mmol) 1.93 M phosgene in toluene solution. The reaction was stirred at -78" C 
for Ih and then allowed to warm to room temperature, at which time a solution of 
the the product frran Example 13J (030 g. 1.8 mmd) in 5 mL dichloromcthane was 

20 added. The reaction was stirred at rt for 2 hand then quencched in 5% NaHCQs, 
extracted with CH2C32. dried (Na2S04), filtered, and evaporaled. The resulting 
solid (0.42 g) was taken up in 30 mL of anhydrous tetrahydrcrfuran and 0. 16 g 
(1.50 mmol) anhydrous potassium r-butoxide added. The reaction was stined 2 h at 
room temperantre, then quenched in 100 mL of pH 7 buffer solution. The reaction 

25 was extracted with ethyl acetate, dried (Na2S04), and evaporated. The resulting 
product was treated with methancdic HCl to yield 0.23 g of the tide compound as a 
white solid: mp 219-225 •€; m NMR (300 MHz. DMSO-d^) 5 1 .6 (m, IH). 1 .8 
(m, IH), 2.4-3.1 (m. 2H). 2.5 (d. 6H). 33-3.7 (m. 4H), 3.8 (s. 6H), 3.9-43 (m. 
4H). 6.7-6.87 (m, 2H), 7.15 (t. IH), 8.95 (s, IH), 11.25 (d, IH), 11.8 (s, IH); 

30 MS (DCI/NH3) w/z 421. Anal, calcd for C24H30Cl2N403»H2a C, 5636; H, 
631; N, 10.95. Found: C, 56.19; H, 6.40, N, 10.83. 
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Example 87 

342-ff3a/g,9b/?>ci5^Methoxv>233a,43.9b-hexahvdro>riH1-^ 
vncthvll-2,4-pteridinedionc hydrochloride 

5 Examine 87A 

Methvl 3r(;V-QK:hloR)ethvl)caitamido)-2-pvrazinecarto 
Methyl 3-amino-2-pyrazinecarboxylate (10g,65.2 mmol) was dissolved in 
200 mL anhydrous tolume, 2-chloroethyl isocyanate (5.6mL, 65.2 ramol) was 
added and the mixture was heated to gentle reflux. After 1.25 h, more 2-chloroethyl 

1 0 isocyanate (2.78 mL, 32.6 mmol) was added and the mixture was heated to 60 
ovemightTbe mixture was ev2qx>ratBd to a brown solid, then purified by column 
chromatography cm silica gel duting with a gradient of diethyl ether, 30:70 ethyl 
acetate:hexane, and ethyl acetate to give l.lg (6%) of the title compound as a white 
solid mp 122-124 ^C. NMR (300 MHz, DMSOrfe) 3.52 (dd, 2H), 3.72 (t, 

15 2H). 3.89 (s, 3H), 836 (d, IH), 8,53 (d, IH), 9.81 (s, IH): MS (DCI/NH3) 259 
(M+H)+. 

3-r2-ff3a/?.9bJg^m-6-Methoxv>233a,4A9b-hexahvdrQ-riHl-te^ 

yl)ethyn-2i4-ptgri<iinwii9ng hy<irogMQri<ig 

20 The product from Example 87A (0.264 g, 1.02 mmol) was combined with 

iV, AT'Kliisoprc^ylcdiylamine (0.533 mL, 3.06 mmol) and 0.245 g (L02 mmol) of 
the compound resulting from Example 13J in 15 mL anhydrous toluene, then heated 
to 70 *C overnight The mixture was evaporated to a brown solid, then purified by 
column chromatography on silica gel eluting with a gradient of 5:5:90 water formic 

25 acid:ethyl acetate, then 10: 10:80 watenfonnic acid:ethyl acetate, cvapoTdWd with an 
excess of HCl/methanoI , then heated to reflux in ethanol and filtered to give 0.041 g 
( 10%) of the title compound as a white solid: mp 3 10-3 12 ^; NMR (300 MHz 
DMSOde) 6 1.47 (m, IH), 1.62 (m, IH), 2.11-2.28 (m, 2H), 2.4-2.68 (m, 6H), 
3.18-331 (m, 3H). 3.76 (s, 3H). 4.0 (t, 2H), 6.72 (d, 2H), 7.09 (t, IH), 836 (d, 

30 IH), 8.65 (d, IH); HRMS calcd for C2iH24N50^: 394. 1893; found: 394. 1879. 
Anal, calcd for C2iH24ClN50s*1.5 H2O: C, 55.20; H, 5.96; N, 1533. Found: C, 
55.23; H. 532; N, 14.98. 
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Bcampie88 

^■p.rna/?9b^^cM-6-Methoxv-233a.4.5.9b-hexah vdrc>-riH]-benzrclisoinclol-l- 
yl v.thvn-pvrimidi nor4^1pvrimidine-2.4( lH3ffl-dicme hydrochloride 

5 Example 88A 

Kthvl 4-(A^.r2 ^hloroethvncarbamidoV5-Dvriniidinecart>oxvlate 
Ethyl 5-ainino-6-pyiiinidinecarboxylate ( l.Og; 6.54 mmol) was combined 
witii 2-chloroethyl isocyanate (0.834 ml. 9.81 mmol) in 65 mL anhydrous toluene 
and heated to rdlux ovonight The mixture was evapoated to a white solid, then 

10 purified by column chromatography oa silica gel eluting widi 1: 1 hexanes: ethyl 

actetate to give 0.69g (41%) of the title compound as a white solid: mp 115-1 18 ^C; 
»H NMR (300MH2 DMSO-^fe) 6 3-61 (dd 2H), 3.76 (t, 2H). 3.91 (s, 3H), 8.96 
(s. IH). 9.05 (s. IH). 9.28 (br t, IH), 9.91 (s. IH); MS (DCI/NH3) m/z 258 
(M+H)+. 

15 Example 88B 

^.r?-f(^Qhff>g£t-6-M ethoxv-23.3a.4.5.9b.hexahvdro-riH1.benzfelisoindol-l- 
vnethvn-pvrimidinor4^dlpvrimidine-2.4nH:3m.dione hydrochloride 
The product from Examine 88A (0.232g, 0.897 mmol) was comlmied with 
N. AT'-diisopropylethylamiiie ( 03 12 mL. 1.79 mmol), and 0.215 g (0.897 mmol) 

20 of the compound resulting frran Example 13J in 10 ml CH3CN; ttien heated to 700C 
overnight The mixture was evaporated, then purifled by ocdumn chromatography on 
silica gel eluting with a gradient of 1 : 1 :30 watenformic acid:ediyl acetate » then 
5:5:90, then 10: 10:90 in a sequential manner . The resulting h(Hnogeneous product 
was evsqxHated with an excess of HCl-methanol to produce 0.065 g d* the title 

25 compound as a white solid: mp 277-279 oC; 'H NMR (300 MHz DMSOd6) 6 1 -6 
(m. IH). 1.78 (m, IH). 2.6-2.76 (m, 2H), 2.98-3.06 (m. IH). 3.44-3.52 (m. 3H). 
3.78 (s. IH). 3.90-4.26 (m. 5H), 6.71-6.86 (m. 2H), 7.18 (t, IH). 9.11 (m, 2H). 
12.58 (br s, IH); MS (DCI/NH3) 394 (M+H)+. Anal, calcd for 
C21H28CIN5O3M.5 H2a C. 55.20; H. 5.96; N. 1533. Found C, 54.85; H, 

30 5.56; N .15.15. 



wo 96/22991 



PCTAJS96/00178 



106 

Example 89-1 18 

The following compounds can be prepared by the procedures described in 
the preceding examples and schemes. 



1 Examine 


Name 


89 


2-[2-(cw-6-Methoxy-233a,4^,9b-hexahydro-IlH]-benz(e]isoindoNl- 
yl)ethyl]- 1 ^3,4-tetrahydroisoquinolin- 1 3-dione 


90 


2-[2-(c£y-6-Methoxy-23 3a,4,5,9b-hexahydro-[ lH]-ben2[e]isoindol- 1 - 
yl)ethyl]-6,7-dimethoxy- 1 ^3,4-tetrahydroisoquinoline 


91 


3-[2-(ci5-6-Methoxy-233a,4A9b-hexahydrx>-[lH]-bcnz[e]isoindol-l- 
yl)ethyl]-2,4-pteridinedicme 


92 


3-[2-(cw-6-Methoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindol- 1 - 
yl)ethyl]-7-(3,4-dimethoxyphenyl)-thieno[32-d]pyrimidine-2.4( 1 H3H)- 
dione 


93 


3-[2-(cw-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]- l-methyl-thicnor23-d]pyTimidine-2,4( lH3H)-di<Mie 


94 


3-[2-(ci5-6-Methoxy-233a,4A9b-hexahydro-[lH]-ben2[e]isoindol- 1 - 
yl)ethyl]-6-chloro-thieno[23-d]pyTimidine-2,4<lH3H)-dione 


95 


3-[2-(c£s-6-Methoxy-233a,4^.9b-hexahydro-[lH]-ben2[e]isoindol- 1 - 

yl)ethyI]-l-methyl-6-dimethylanunocarbonyl-thieno[23-d]pyrirnidine- 

2,4(lH3H).dione 


96 


3-[2-(cw-6-Mcthoxy-233a,4^,9b-hexahydro-[lH]-bcnz[clisoindol-l- 
yl)ethyl]-oxazolol5.4-d)pyrimidine-5,7(4H,6H)"dione 


97 


3-[2-(cw-6-Methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethyl]-7-amino-oxazolof5,4-d]pyrimidin-5(6H)-one 


98 


l-[2-(ci5-o-Metnoxy-233a,4p^yb-nexanyaro-i 1 - 

yl)eihyl]-3,9-dimethyl-[lH]-purine-2,6-dione 


99 


1 -I2-(ctf-6-Methoxy-233a,4A9b-hexahydro-[ lH]-benz[elisoindol- 1 - 
yl)ethyIl-3J-dimeihyl-r7Hl-inMdazo[4^1pyriniidi^n-2.6^ 


100 


3-I2-(cw-6-Methoxy-233a»4^,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
yl)elhyl]-7-methoxy-quinazoline-2,4( iH3H)-dione 


101 


3-l2-(cw-6-Methoxy-233a,4,5,9b-hexahydro-[ lHl-ben2[e]isoindoM - 
yl)ethyll-7,8-elhylenedioxy-quina2oline-2,4(lH3M)-<lione 


102 


342-(cw-6-Hydroxy-233a,4^,9b-hexahydro-[ lH]-ben2[elisoindol- 1 - 
yl)ethyn-6,7-dimethoxy-quinazoline-2,4( 1 H3H)-dipne 
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103 


2-[2-(ciJ-6-Methoxy-233a.4A9b-hexahydio-[lH]-benz[e]isoindol-l- 1 
yl)ethyl]-4-amino-6,7-diiiiethoxy-quinazoline | 


104 


3-[2-(cw-6-Methoxy-233a,4^^b-hexahydio-[lHl-beiiz[e]isoindol-l- 
yl)ethyl]-6-chloro-7-meflK)xy-quinazoline-2,4(lH3H)-dione 


105 


3-[2-(cw-6-Methoxy-233a.4A9b-liexahydro-[lHl-benz[e]iscSndoI-l- 
vl)ethyll-7-cvano-quiiiazoline-2.4(lH3H)-dione 


106 


3-[2-(mws-9-Methoxy-233a,4A9b-hexahydro-[lHl-benz[c]isoiiidol-l- 
vl)ethyl]-[lH3Hl-quiiia2oline-2.4( lH3H)-dioiie 


107 


3-[2-(mins-6-Methoxy-233a,4^.9b-hexahydio.[lH]-beiizCe)isoiiidol-l- 
vl)ethyI]-thieno[32-d]pyrimidine-2,4( lH3H)-dioiie 


108 


3-[2-(iranj-6-Methoxy-233a,4^^b-hexahydK)-[lHl-benz[e)isoiiidol-l- 
vl)ethyll-8-methoxy-quiiiazoline-2,4(lH3H)-dione 


109 


3-(2-Kmnw-6-Methoxy-233a.4A9b-hexahydro-flH]-benz[c)isoindoI-l- 
yl)ethyl]-6,7-dimethoxy-quina2oIine-2,4(lH3H)-dione 


110 


3-[2-<imBS-6-Methoxy-233a,4A9b-hexahydio-[lH]-benz[e]isoindol-l- 
vl)ethyll-7-cWoro-quinazoIine-2,4( lH3H)-dione 


111 


3-(2-(miw-6-Methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l- 
yI)rthyl]-7-carb(Mnethoxy-<iuinazoline-2,4(lH3H)-dione 


112 


3-[2-(rronj-6-Methoxy-233a,4r5,9b-hexahydro-[lH]-benz[elisoindol-l- 
vI)ethyl]-6.7.8-trimethoxy-qiriiiazoline-2,4(lH3H)-dione 


1 113 


3-[2-(mifw-6-Methoxy-233a,4^,9b-hexahydro.[lH]-benz[e]isoindol-l- 
yl)ethyll-l-methyl-quinazoline-2.4(lH3H)-dione 


1 


3-[2-(iiww-6-Methoxy-233a,4^,9b-hexahydro-[lHl-benz(e)isoindoI-l- 
yl)ethyl]-6,7-dimethoxy-quina2oline-4(3H)-<Mje 


1 


3-I2-(minj-6-Metboxy-233a,43.9b-hexahydro-[lH]-benz[e]isoindol-r- 
yl)ethyn-6,7-methvlenedioxyquinazoline-2,4(lH3H)-dione 


116 


3-12-(»wis-6-Methoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyll-6.7-cthylenedioxyquinazoline-2,4( lH3H)-dione 


117 


3-l2-(rrany-6-Methoxy-233a,4^,9b-hcxahydro-(lH]-benz[e]isoindol- 1 - 
vl)ethyl]-l-methyI-6,7-dimethoxvquinazoline-2.4(lH3H)-dione 


118 


3-l2-(iranj-6-Methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l- 
vl)ethyll-6-methoxy-thienor32-dlpyrimidine-2,4(lH3H)-dione 
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The foregoing is merely illustrative of the invention and is not intended to 
limit the invention to the disclosed compounds. Variations and changes which are 
obvious to one skilled in the art are intended to be within the scope and nature of the 
invention which are defined in the appended claims. 
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1 . A compound of the formula: 




(CH2)n W 

5 or a fdiarmaoeutically acceptable salt thereof wherein 

n is an integer frcxtn 2 to 6; 

Ri and R2 are independently selected from the group consisting of 
hydrogen, 

alkyl of one to six carbon atom, 
10 alkoxy of one to six carbon atoms, 

hydroxy, 
halo, 

carboxy, and 

alkoxycarbony] of two to eight carbon atoms; 

15 

W is selected frcnn the group consisting of 




25 



wo 96/22991 



PCT/US96/00178 



110 

wherein R3 is selected from the group consisting of 
hydrogen, 

30 alky) of one to six carbon atoms, 

unsubstituted phenyl and 

phenyl substituted with 

alkyl of one lo six carbon atoms ^d 

R4 is hydrogen or alkyl of one to six carbon atoms; 
35 and 

U , taken together with the carbon atoms to which it is attached forms 
a ring selected from the group consisting of 

40 (a) a f used unsubstituted or substituted five membered 

ring having four carbon atoms, two double bonds and 
one heteroatom selected from the group consisting of 
-N(R5)-, O- and -S- wherein R5 is hydrogen or alkyl 
of one to six carbon atoms and the ring substituent is 

45 selected from the group consisting of alkyl of one to 

six carbon atoms, phenyl, halo, cyano, nitro, 
carboxy, alkoxycarbonyl of two to eight carbon atoms 
and alkoxy of one to six carbon atoms; 

50 (b) a fused unsubstituted or substituted five membered 

ring having three carbon atoms, two double bonds 
and two heteroatoms selected from the group 
consisting of two nitrogen atoms, one oxygen atom 
and one nitrogen atom, and one sulfur atom and one 

55 nitrogen atom wherein the ring substituent is selected 

from the group consisting of alkyl of one to six 
carbon atoms, phenyl, halo, cyano, nitro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms and 
alkoxy of one to six carbon atoms; 

60 
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5 



10 



(c) a fused benzene ring which is unsubsiituted or 
substituted with alkyi of one to six carbon atoms, 
phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl 
of two to eight carbon atoms and alkoxy of one to six 
carbon atoms niethylenedioxy and ethylenedioxy; and 

(d) an unsubstituted or substituted fused six mmibered 
ring having one to three double bonds and one or two 
nitrogen atoms, wherein the ring substituents are 
selected from the group consisting of alkyl of one to 
six carbon atoms, phenyl, halo, cyano, nitro, 
caiboxy, alkoxycarbonyl of two to eight carbon atoms 
and alkoxy of one to six carbon atoms. 



A compound according to Qaim 1 wherein W is selected from the group 
consisting 



wherein X is selected from the group consisting of -N(R5)-, -O* and -S- 
wherein Rs is hydrogen or alkyl of one to six carbon atoms, and R6 and R? 
are the same or different and are independently selected from the group 
consisting of hydrogen, alkyl of one to six carbon atoms, phenyl, halo, 
cyano, nitro, carboxy, alkoxycarbonyl of two to eight carbon atoms, and 
alkoxy of one to six carbon atcxns. 




15 
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A COTipound according to Claim 1 wherein W is selected from the group 
consisting of 



wherein X is selected from the group consisting of -N(R5)-, -O and -S- 
wherein R5 is hydrogen or alkyl of one to six carbon atoms, and R6 and R7 
are the same or different and are independently selected from the group 
consisting of hydrogen, alkyl of one to six carbon atoms, phenyl, halo, 
cyano, nilro, carboxy, alkoxycarbonyl of two to eight carbon atoms, and 
alkoxy of one to six carbon atoms. 

A compound according to Claim 1 wherein W is selected from the group 
consisting of 



wherein X is selected from the group consisting of -N(R5)-, -O- and -S- 
wherein R5 is hydrogen or alkyl of one to six carbon atoms. 
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5. A compound according to Gaim 1 wherein W is selected from tlie group 
consisting of 

•Ts f% Ra 



"3 R3 



wherein X is selected from the group consisting of -N(R5)-, -O- and -S- 
wherein R5 is hydrogen or alkyi of one to six carbon atoms. 

6. A compound according to Claim I wherein W is 




wherein m is selected from 1, 2 and 3 and. when m is 2 or 3, Rg at each 
occurence is independently selected from the group consisting of hydrogen, 
alkyl of one to six carbon atoms, phenyl, halo, cyano, niiro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms, alkoxy of one to six carbon 
atoms and, when m is 2, methylenedioxy and ethylenedioxy. 



10 
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7. A compound according to Claim 1 wherein W is 




5 wherein m is selected from 1 , 2 and 3 and, when m is 2 or 3, Rg at each 

occurence is independently selected from the group consisting of hydrogen, 
allcyl of one to six carbon atoms, phenyl, halo, cyano, nitro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms, alkoxy of one to six carbon 
atoms and, when m is 2, methylenedioxy and ethylenedioxy.. 

10 

8. A compound according to Claim 1 wherein W is selected from the group 
consisting of 




wherein p is selected from 1 and 2 and, when p is 2, R9 at each occurence is 
indef)endently selected from the group consisting of hydrogen, allcyl of one 
to six carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of 
two to eight carbon atoms and alkoxy of one to six carbon atoms. 
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9. A compound according to Claim 1 wherein W is selected from the group 
consisting of 



(R9)p 




wherein p is 1 or 2 and, when p is 2» R9 at each occurence is indpendently 
selected from the group consisting of hydrogen, alkyl of one to six carbon 
atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight 
carbon atoms and alkoxy of one to six carbon atoms. 

10 

10. A ccxnpound according to Claim 1 wherein W is selected from the group 
consisting of 
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wherein Rio is selected from the group consisting of hydrogen, alkyl of one 
to six carbon atoms, phenyl, halo, cyano, nitro. carboxy, alkoxycarbonyl of 
two to eight carbon atoms and alkoxy of one to six carbon atoms. 

11. A compound according to Qaim 1 wherein W is selected from the group 
consisting of 




wherein Rio is selected from the group consisting of hydrogen, alkyl of one 
to six carbon atoms, phenyl, halo, cyano, nitro. carboxy, alkoxycarbonyl of 
two to eight carbon atoms and alkoxy of one to six carbon atoms. 

12. A compound according to Claim 1 wherein W is selected from the group 
consisting of 
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wherein m is selected from 1 , 2 and 3 and, when m is 2 or 3, R« at each 
occurence is independently selected from the group consisting of hydrogen, 
alkyl of one to six carbon atoms, halo, cyano, nitro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms and aikoxy cf one to six carbon 
atoms and. when m is 2, methylenedioxy and etfaylenedioxy, and and R7 
are the same or different and are independently selected from the group 
consisting of hydrogen, alkyl of one to six carbon atoms, phenyl, halo, 
cyano, nitro, carboxy, alkoxycarbonyl of two to eight carbon atoms and 
aikoxy of one to six carbon atoms. 

A ccmipound according to Qaim 1 selected from the group consisting of: 
3-[2-(ci5-6-methoxy-233a,4A9b-hexahydro-[lH]-benz(e]isoindol-l- 

yl)ethyl]-8-methoxy-quinazoline-2,4(lH3H)-dionc; 
3-[2-(cw-6-methoxy-233a,4A9b-hexahydro-[lH]-benzIeJisoindoM- 

yl)ethyl]-6,7-dimethoxy-quinazoline-2,4( lH3H)<Uone; 
3-[2-(c£y-6-methoxy-233a.4A9b-hexahydro-[lH]-benz[c]isoindoH- 

yl)ethyl]-7-chloro-quinazoline-2,4(lH3H)-dione; 
3-[2-((3aR.9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyll-thieno[23-dlpyrimidine.2,4{ 1H3H)- 

dione; 

3-[2-(ci5-6-methoxy-23 3a,4 A9b-hexahydro- [ lHl-benz[e]isoindol- 1 - 

yl)ethyl]-7-carbomethoxy-quinazdine-2,4(lH3H)-dione; 
3-[2-(cw-6-methoxy-23 3a,4,5,9b-hexahydro-[ lHl-benz[e]isoindol- 1 - 

yl)ethyl]-6-methoxy-quinazoline-2,4(lH3H)-dione; 
3-[2-(cw-6-methoxy-233a.4,5,9b-hexahydro-[lH]-benz[e]isoindoM- 

yl)ethyl]-6,8-dimethyl-quinazoline-2,4(lH3H)-dione; 
3-[2-(c/5-6-methoxy-233a,4,5,9b-hexahydro-[lH]-ben2[clisoindol- 1 - 

yOethyl]- l-methylquinazdine-2,4( lH3H)-dione; 
3-[2-((3aR.9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol-l-yl)ethyl]^,7-methylenedioxyquinazoline- 

2,4(1 H3H)-dione; 
3-[2-((3aR.9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol*l-}4)ethyl]-6J-ethylenedioxyquinazoUne* 

2,4(lH3H)-dione; 
3-[2-((3aR.9bR)-ci5-6-methoxy-233a.4A9b-hcxahydro-[l H]- 

bcnz(e]isoindoI- 1 -yl)ethyl]-6,7-dimethoxyquinazdine-2,4( 1 H3H)- 
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dione; 

3-[2-((3aR,9bR)-ci5-6-melhoxy-233a.4^,9b-hexahydro-[ 1 H]- 

beiiz[c]isoindol- 1 -yl)ethyl]-67-dimethoxy-quina2oline-4( 1 H3H^ 
one; 

3-[2-(cw-6-hydroxy-23 3a,4,5,9b-hexahydro- [ 1 H]-benz[e]isoindol- 1 - 

yI)ethyl]-thieno[23-d]pyrimidine-4( 1 H3H)-one; 
3-[2-((3a/?,9bi?)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyl]- l-methyl-7-methoxyquinazoline- 

2,4(lH3H)-dione; 
3-[2-((3a/? ,9b/?)-cf j-6-methoxy-23 3a ,4,5,9b- hexahydro- [ 1 H]- 

benz[e]isoindol- l-yl)ethyl]- l-(2-methoxyethyl)-6,7- 

dimcthoxyquinazoline-2,4( lH3H)-dicme; 
3-[2-((3a/?.9b/?)-c«-6-methoxy-233a.4,5,9b-hexahydro-[lH]- 

benz[e]isoindol-l-yl)ethyl]-7,8-methylenedioxyquinazoline- 

2,4(lH3H)-dione; 
3-[2-((3a/?.9b^)-cw-6-methoxy-233aA5,9b-hexahydro.[IH]- 

benz[e]isoindoI-l-yl)ethyl]-6.7-methylenedioxyquinazoline- 

2,4(lH3H)-dionc; 
3-[2-{(3a/f,9bif)c&-6-methoxy-233a.4,5,9b-hexahydro-[lH]- 

benz(e]isoindol- l-yl)ethyll-6,7-dimeihoxyquinazoli ne-4(3H)-one ; 
3-[2-((3a/f,9b^)cw-6-methoxy-233a,4,5,9b'hexahydro.[lH]- 

benz[e]isoindoI-l-yl)ethyl]-7,8-dimethoxyquinazoline-4(3H)-one; 
3-[2-((3a/?,9bi?)-ci5-6-methoxy-233a,4,5,9b-hexahydro-flH]- 

benz[e]isoindol-l-yl)ethyl]-7,8-dimethylpyrido[3,2-d]pyrimidine- 

2,4(lH3H)-dione; 
3-[2-((3a/f,9b/?)-ci5-9-methoxy-233a.4.5,9b-hexahydro-[lH]- 

benz[e]isoindoI- l-yl)butyl]-6,7-dimethoxyquinazoline-2.4( 1H3H)- 

dione; 

3-[2-((3a/?,9b/f)m-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol-l-yl)elhyI]-7-carbomethoxyquinazoline-2,4< 1 H3H)- 
dione; 

3-[2-((3a/?,9b/?)ci5-6-inethoxy-233a,4,5.9b-hexahydro-[lH]- 
benz[e]isoindol-l-yl)ethyI]-7-carboisopropoxyquinazoline- 
2,4(lH3H)-dione; 
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3-[2K(3a/?,9b/e)ci5-6-rncthoxy-233a,4A9b-hexahydro-[lHl- 

benz[e]isoi ndol- 1 -yl)ethyl)-7'<3U'bopropoxyquinazoline-2,4( 1 H3H)- 
dione; 

3-[2-((3a/?,9b/?)ci>6-methoxy-233aA5,9b-hexahydr(>[lH]- 

benz[e]isoindol- l-yl)ethyl]-7-nitroquinazDline-2,4( lH3H)-dione; 
3-[2-((3a/J,9b/f)cw-6-methoxy-233a,4^,9b-hexahydro-[lH]- 

benz[e]iscMndol- 1 -yl)ethyl]-7-methoxy-8-methyl-qiunazoIine- 

2,4(lH3H)-dione; 
3-[2-((3a/f,9b/?)cw-6-methoxy-233a,4,5.9b-hexahydro-[lH]- 

benz[e]isoiiKiol-l-yl)ethyl]-7-ethoxy-8-methyl-quinazoline- 

2,4(lH3H)-dione; 
3-[2-((3a/?,9b/?)cf5-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyi]-7,8-dimethylquinazoline-2,4( 1H3H)- 

dione; 

3-[2-((3a/?,9b/?)ci5-6-inethoxy-233aA5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyl]-7,8Hlimcthoxyquinazolinc-2.4( 1H3^ 
dione; 

3-[2-<(3a/?.9bi?)OT-^thoxy-233a.4A9b-hcxahydro-[lH]-benz[eliso^ 
1 -yI)ethyl]-6 J-diinethoxyquinazoline-2,4( lH3H)-dione; and 

3-[2K(3a/?.9b/?)cw-6-ahyl-233a,4A9b-hcxahydrc)-[lH]-benz[e]jsoindol- 
1 -yl)ethyl]-6.7-dimethoxyquinazoline-2,4( lH3H)-dione; 

or a pharmaceutically acceptable salt thereof. 

A pharmaceutical composition comprising a therapeutically effective 
amount of a compound of Claim 1 in combination with a pharmaceutically 
acceptable carrier. 

A method of treating benign prostatic hyperplasia (BPPi) in a host mammal 
in need of such treatment comprising administering a therapeutically effective 
amount of a compound of Claim 1. 
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4618683 



09-04-87 
08-12-83 
16-12-86 

20- 05-93 
15-07-92 
27-12-83 

21- 10-86 



UO-A-8906645 



27-07-89 



CA-A- 

OE-D- 

DE-T- 

EP-A,B 

EP-A- 

ES-T- 

JP-T- 

US-A- 

US-A- 

US-A- 



1337425 
68909253 
68909253 
0325963 
0395734 
2059570 
4500356 
5128362 
5086074 
5140040 



24-10-95 
28-10-93 
24-02-94 
02-08-89 
07-11-90 
16-11-94 
23-01-92 
07-07-92 
04-02-92 
18-08-92 



WO-A-8906534 



27-07-89 



DE-T- 

EP-A- 

EP-A,B 

ES-T- 

JP-T- 

US-A- 

US-A- 

US-A- 



68908392 
0325964 
0396620 
2059828 
3502325 
5089519 
5140039 
5185364 



10-02-94 
02-08-89 
14-11-90 
16-11-94 
30-05-91 
18-02-92 
18-08-92 
09-02-93 



EP-A-0325963 



02-08-89 



CA-A- 
DE-D- 
OE-T- 
EP-A- 
ES-T- 
JP-T- 
WO-A- 



1337425 
68909253 
68909253 
0395734 
2059570 
4500356 
8906645 



24-10-95 
28-10-93 
24-02-94 
07-11-90 
16-11-94 
23-01-92 
27-07-89 
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EP-A-@325963 




US-A- 5128362 


07-07-92 




US-A- 5086074 


04-02-92 






US-A- 5140040 


18-08-92 



US-A-5158953 


27-10-92 


EP-A- 
US-A- 
US-A- 


0594883 
5512677 
5340814 


04-05-94 
30-04-96 
23-08-94 


WO-A-9410989 


26-05-94 


US-A- 


5403847 


04-04-95 






AU-B- 


5602994 


08-06-94 






CA-A- 


2148839 


26-05-94 






EP-A- 


0667769 


23-08-95 






US-A- 


5508306 


16-04-96 






ZA-A- 


9308510 


02-08-94 
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